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Department of Energy 
Appropriation Accoont Summary 
(dollars in thousands > OMB Scoring) 


Discretionary Summary By Appropriatfon 
Energy And Water Development, And Related Agencies 
Appropriation Summary: 

Energy Programs 

Energy elBciency and renewable energy. 

Electricity delivery and energy reliability 

Nuclear energy. 


Fo^il energy pro^ams 

Clean coal technology. 

Fcssil energy research and development 

Naval petroleum and oil shale reserves 

Strategic p^oieum reserve 

Strategic petroleum account 

Nmdieast home heating oil reserve 

Total, Fossil energy programs 

Uranium etuichment D&D fund. 

Energy information administration 

Non-Defense environmental cleanup 

Science 

Energy transfmTnation acceleratiois fund. 

Nuclear waste disposal 

Departmental adminislration 

Inspector general... 

Advanced technology vehicles manufacturing loan. 

Innovative technology loan guarantee program 

Section 1705 temporary loan guarantee pn)giain..... 
Total, &tH|y Programs 

Atomic Energy Defense Activities 
National nuclear security admioistratioa: 

Weapons activities 

Defense nuclear nonproliferation. 

Naval reactors 

Office of the administrator 
Total, National nuclear security administration 

Environmental and other defense activities: 

Defense environmental cleanup 

Other defense activities 

Health, safety attd security 

Legacy Management. 

Nuclear energy 

Defense related administrative support 

Office of hearings and appeals 

Congressionaily directed projects 

Total, Other defense activities 

Defense nuclear waste disposal 

Total, Environmental & other defense activities 

Total, Atomic Energy Defense Activities 

Power marketing administrations: 

Southeastein power administration. 

Souibwwtem power administralion 

Western area power admmistration 

Falcon & Amistad operating & maintenance fund.... 

Colorado River Basins 

Total, Power n^keting atkninistrations 


Federal energy regulatory commission 

Subtotal, Energy And Water Development and Related 

Agencies 

Unmium enrichment D&D fund discretionary payments. 

Eacess fees and recoveries, FERC 

Cost of implementing reclassification 

of receipts, PMAs 

Total, Discretionary Funding............ — ._. 


FY2009 

Current 

FY2009 

Cunrat 

Recovery 

FY20I0 

Current 

Aonxm. 

FY20H 

Cmigressional 

Reaucst 

FY 2011 vs. FY 2010 

s r 

% 

2,156,865 

16.771407 

2442,500 

2,355,473 

+1 12,973 

+5.0% 

134,629 

4,495,712 

171482 

185,930 

+13,948 

+8.1% 

791,444 

0 

786,637 

824.052 

+37,415 

+4.8% 

0 

0 

0 

0 



863,104 

3,398,607 

672,383 

586,583 

-85,800 

-12.8% 

19,099 

0 

23,627 

23,614 

-!3 

-0.1% 

226,586 

0 

243,823 

138,861 

-104,962 

-43.0% 

-21,586 

0 

0 

0 

— 

— 

9,800 

0 

11408 

11.300 

— 

— 

1,097,003 

3.398,607 

951.133 

. 760,358 

-190,775 

-20.1% 

535403 

390.000 

573,850 

708,498 

+134,648 

+23.5% 

110.595 

0 

110,595 

128.833 

+18,238 

+16.5% 

261,819 

483,000 

254,673 

225,163 

-29,510 

-n.6% 

4,813,470 

1.632418 

4403,710 

5,121,437 

+217,727 

+4.4% 

8,700 

388,856 

0 

299.966 

+299,966 

N/A 

145.390 

0 

98.400 

0 

•98,400 

-100,0% 

155.326 

42,000 

168,944 

169.132 

+188 

+0,1% 

51,927 

15,000 

51,927 

42,850 

-9.077 

-17.5% 

7,510.000 

10,000 

20,000 

9.998 

-10,002 

-50.0% 

0 

0 

0 

500,000 

+500,000 

N/A 

0 

3.960.000 

0 

0 

— 

— 

17,772,67! 

31.588.000 

10,334,351 

11431.690 

+997,339 

+9.7% 

6,410,000 

0 

6.384.431 

7,008,835 

+624,404 

+9.8% 

1445,071 

0 

2,136,709 

2,687,167 

+550,458 

+25.8% 

828,054 

0 

945.133 

1,070.486 

+125453 

+13.3% 

439,190 

0 

410.754 

4^467 

+37.513 

+9.1% 

9,222415 

0 

9,877.027 

11414,755 

+1437,728 

+13.5% 

5,656,345 

5,127,000 

5,642,331 

5,563,039 

-79492 

-1.4% 

446.471 

0 

441,882 

464,211 

+22429 

+5.1% 

185.981 

0 

189,802 

188,626 

-1,176 

-0.6% 

565.819 

0 

83.358 

88400 

+4.842 

+5,8% 

108,190 

0 

122,982 

130,728 

+7,746 

+64% 

6,603 

0 

6.444 

6.444 

— 

— 

999 

0 

3,000 

0 

-3,000 

-100.0% 

1,314,063 

0 

847,468 

878,209 

+30,741 

+3,6% 

143.000 

0 

98.400 

0 

-98.400 

■100.0% 

7.113.408 

5.127.000 

6.588.199 

6.441.248 

-146,951 

■2.2% 

16.335.723 

5.127,000 

16,465426 

17,656,003 

+1,190,777 

+7.2% 

7,420 

0 

0 

0 



28,414 

0 

13,076 

12,699 

-377 

-2,9% 

218446 

10,000 

109,181 

105,558 

-3,623 

-3.3% 

2459 

0 

220 

220 

— 

— 

-23.000 

0 

-23.000 

-23,000 

— 

— 

234,139 

10.000 

99,477 

95,477 

-4,000 

-4.0% 

0 

0 

0 

0 





34,342.533 

36,725,000 

26,899,054 

29,083,170 

+2,184,116 

+8.1% 

-♦63,000 

0 

-463,000 

-696,700 

-233,700 

-50.5% 

-23.080 

0 

-28,886 

-29.822 

-936 

-3.2% 

0 

0 

189.384 

0 

-189484 

-100.0% 

33,856.453 

36,725,000 

26596452 

28456,648 

+1,760,096 

+6.6% 
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National Nuclear Security Administration 
Overview 

Appropriation Summary 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY 201 1 

Appropriation 

Appropriation 

Request 


National Nuclear Security Administration 

Office of the Administrator 

439,190 

420,754 

448,267 

Weapons Activities 

6,410,000 

6,384,431 

7,008,835 

Defense Nuclear Nonproliferation 

1,545,071 

2,136,709 

2,687,167 

[non-add MOX Project funded in other appropriations] 

[278,879] 

N/A 

N/A 

Naval Reactors 

828,054 

945,133 

1,070,486 

Subtotal, NNSA 

9,222,315 

9,887,027 

11,214,755 

Transfer of prior year balances 

— 

-10,000 


Total, NNSA - OMB Scoring 

9,222,315 

9,877,027 

11,214,755 


The National Nuclear Security Administration (NNSA) is critical to ensuring the security of our nation. 
The NNSA implements programs for three major national seciuity endeavors: leveraging science to 
maintain a safe, secure and effective arsenal of nuclear weapons and capabilities to deter any adversary 
and guarantee that defense to our allies; accelerating and expanding our efforts here in the homeland and 
around the world to reduce the global threat posed by nuclear weapons, nuclear proliferation and 
unsecured or excess nuclear materials; and, providing safe and effective nuclear propulsion for the 
United States (U.S.) Navy. 

The FY 2011-2015 President’s Request for the NNSA is a funding increase over the current 
appropriations because NNSA is a key player in the implementation of the President's vision for our 
nation’s nuclear security and non-proliferation goals. This vision is based on the reality that nuclear 
security is not just about warheads and the size of the stockpile. The vision emphasizes that we must 
increase our focus on global nuclear security, and transform the Cold War nuclear weapons complex 
into a 21st century national security enterprise. We must ensure our evolving strategic posture places 
the stewardship of our nuclear stockpile, nonproliferation programs, counterterrorism, missile defenses, 
and the international arms control objectives into one comprehensive strategy that protects the American 
people and our allies. 


Outyear Appropriation Summary 
NNSA Future-Years Nuclear Security Program 

(dollars in thousands) 



1 FY2011 r 

FY 2012 r 

FY2013 1 

FY 2014 ! 

FY2015 ! 

NNSA 






Office of the Administrator 

448,267 

426,424 

430,726 

435,069 

448,498 

Weapons Activities 

7,008,835 

7,032,672 

7.082,146 

7,400,966 

7,648,200 

Defense Nuclear Nonproliferation 

2,687,167 

2,507,191 

2,715,191 

2,833,243 

2,956,328 

Naval Reactors 

1,070,486 

1,099,734 

1,171,178 

1,226,017 

1,310,530 

Total, NNSA 

11,214,755 

11,066,021 

11,399,241 

11,895,295 

12363,556 
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The NNSA budget justification contains information for five years as required by Section 3253 of 
P.L. 106-065, entitled Future- Years Nuclear Security Program (FYNSP). The FY 201 1-2015 FYNSP 
projects $57.9 billion for NNSA programs through 2015. While the funding necessary to support the 
President’s commitment to secure vulnerable nuclear materials throughout the world is focused in the 
near term, major longer term funding commitments are needed in other NNSA programs. The 
Secretaries of the Department of Defense (DoD) and the Department of Energy (DOE) agree that it is 
necessary to modernize the nuclear weapons infrastructure of the United States, and this will require the 
investments over the long term reflected in the FYNSP. Modernization of the infrastructure, including 
major capital projects, is needed to ensure safe, secure, sustainable and cost-effective operations in 
support of scientific and manufacturing activities. It is also necessary to bolster key scientific, technical 
and manufacturing capabilities needed to ensure that the U.S. nuclear weapons stockpile remains safe, 
secure and effective while avoiding the requirement for new nuclear tests. Increased outyear resources 
are also included for major new deliverables in support of the nuclear navy, including reactor plant 
development for the OHIO Class replacement submarine, core manufacturing for and refueling of the 
technology demonstration land-based prototype, and recapitalization of spent nuclear fuel inffastmcture. 


Office of the 
Administrator 
Weapons Activities 
Defense Nuclear 
Nonproliferation 
Naval Reactors 
Total, NNSA 


Office of the 
Administrator 
Weapons Activities 
Defense Nuclear 
Nonproliferation 
Naval Reactors 
Total, NNSA 


FY 2009 Budget Execution 
(dollars in thousands) 


FY2009 

Appropriation 

PY Balance/ 

General 

Reduction 

Supplemental 

Appropriation 

Reprogramming 
and Other 

Transfers 

Total 

Adjustments 

Final 

FY2009 


439,190 

0 

0 

0 

0 

439,190 


6,380,000 

0 

30,000 

0 

30,000 

6,410,000 


1,493,768 

-11,418 

55,000 

7,721 

51,303 

1,545,071 


828,054 


0 

0 

0 

828,054 


9,141,012 

-11,418 

85,000 

7,721 

81,303 

9,222,315 



FY 2010 Budget Execution 






(dollars in thousands) 





PY Balance/ 


Reprogramming 




FY2010 

General 

Supplemental 

and Other 

Total 

Current 


Appropriation 

Reduction 

Appropriation 

Transfers 

Adjustments 

FY2010 


420,754 

0 

0 

0 

0 

420,754 

6,426,531 

-42,100 

0 

0 

■42,100 

6,384,431 

2,136,709 

0 

0 

0 

0 

2,136,709 

945,133 

0 

0 

0 

0 

945,133 

9,929,127 

-42,100 

0 

0 

-42,100 

9,887,027 


Preface 

The NNSA was created by the Congress in 2000 to focus the management of the nation’s nuclear 
defense through a single, separately organized and managed agency within the DOE. The NNSA 
brought together three existing major program components related to nuclear weapons and the nuclear 
deterrent: the U.S stockpile and associated infrastructure; the Administration’s efforts to reduce and 
prevent the proliferation of nuclear weapons, materials, and expertise; and the responsibility to provide 
cradle-to-grave support for the U.S. Navy fleet’s nuclear propulsion. 
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The NNSA is funded through four appropriations. The Weapons Activities appropriation funds mission 
programs in five organizations, (Defense Programs, Nuclear Coimterterrorism Incident Response 
(NCTIR), Infrastructure and Environment, Defense Nuclear Security (DNS), and Cyber Security, and 
has 14 Government Performance and Results Act (GPRA) Unit Programs. The Defense Nuclear 
Nonproliferation (DNN) appropriation funds one program with 5 GPRA Unit Programs. The Naval 
Reactors appropriation supports all activities, including Program Direction, for that program, and is a 
single GP^ Unit Program. The Office of the Administrator appropriation provides support for all 
Federal NNSA employees in Headquarters and its field elements (except the Secure Transportation 
Asset (STA) and Naval Reactors), and also provides for Information Technology for Federal employees 
in Headquarters and field locations and is a single GPRA Unit Program. 

Mission 

To strengthen United States’ security through the military application of nuclear energy and by reducing 
the global threat from terrorism and weapons of mass destruction. 

Strategic Themes and Goals 

■ Broaden the NNSA's science, technology and engineering mission to meet both energy and national 
security needs; 

• Work with global partners to secure all vulnerable nuclear materials around the world within four 
years; 

• Work towards a world with no nuclear weapons while ensuring that the U.S. stockpile remains safe, 
secure and effective in the interim; 

• Complete the transformation of the nation's Cold-War era weapons complex to a 21st century 
national security enterprise, and 

• Provide safe and effective nuclear propulsion for U.S. navy warships. 

American Recovery and Reinvestment Act (Recovery Act) 

NNSA did not receive any Recovery Act funding. 

Presidential Initiatives 

The President has initiated bold steps to put an end to Cold War thinking to lead a new international 
effort to enhance global security. In his April 5, 2009 speech given in Prague, Czech Republic, 

President Obama charted a new course for the United States. The President’s goals of securing nuclear 
material in four years and advancing the Comprehensive Test Ban Treaty (CTBT) provided clear 
direction for the NNSA. Program work to address this direction is found in the requests for the Defense 
Nuclear Nonproliferation appropriation: International Materials Protection and Cooperation, and Global 
Threat Reduction Initiative. 

In addition, the Administration's Nuclear Posture Review is nearing completion. The United States will 
take steps toward achieving a world without nuclear weapons. Until that goal is achieved, we will 
maintain a safe, secure and effective arsenal to deter any adversary, and guarantee that defense to our 
allies. Programs funded within the Weapons Activities appropriation support the nation's current and 
future defense posture, and its attendant nationwide inffastmcture of science, technology and 
engineering capabilities. The President’s Request reflects an investment strategy consistent with these 
challenges by providing a strong basis for transitioning to a smaller but continued safe, secure and 
effective nuclear stockpile without additional nuclear testing, strengthening the science, technology and 
engineering base, modernizing the physical infrastructure, and streamlining the enterprise’s physical and 
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operational footprint. These investments will enable execution of a comprehensive nuclear defense 
strategy based on current and projected global threats that relies less on nuclear weapons, yet enhances 
national security by strengthening NNSA’s nuclear security programs. This improved NNSA capability 
base will mitigate the concerns regarding ratification of the follow-on Strategic Arms Reduction Treaty 
and the Comprehensive Test Ban Treaty. 

Science Technology and Engineering 

In his address to the National Academy of Sciences on April 27, 2009, President Obama stated, “Science 
is more essential for our prosperity, our security, our health, our environment, and our quality of life 
than it has ever been before. . .” It is an acknowledgement of this statement and the reality of today’s 
security environment that the United States requires an agile and responsive national security science, 
technology and engineering (ST&E) enterprise to address the threats of today and the future. Sustaining 
the national security ST&E capabilities within the NNSA is not in the sole interest of those responsible 
for assessing and monitoring the nuclear weapons stockpile. While national ST&E investments are 
instrumental in transitioning to a 21st century nuclear deterrent strategy, they are also key to a range of 
national security issues, tools, and solutions. NNSA and its laboratories have a unique national role in 
taking on complex projects requiring both breadth and depth of science as well as an ability to respond 
to rapidly changing priorities. The integration of the multi-disciplinary national security science and 
technology skills within the NNSA provides the versatility to address urgent national needs on 
appropriate time scales. It is essential that planning of NNSA ST&E takes on a strategic perspective to 
ensure agile and responsive capabilities. Transparency into these capabilities and the investments made 
in them is critical. The President has challenged agencies to identify science and technology innovation 
that drive the economy, impact climate change and energy security, improve health care and life quality 
and enhance U.S. national security. NNSA programs contribute to addressing many of these challenges. 

Despite the classified nature of NNSA’s mission, many of the science and engineering activities are 
unclassified and can, and in some cases already do, involve universities, industry and civilian agencies. 
Specific actions are being initiated to improve the open communication and facilitate such cooperation. 
One example is the Livermore Valley Open Campus with both Lawrence Livermore National 
Laboratory and Sandia National Laboratories-Califomia making some modifications of physical space 
on the government-owned property to provide for easier access by visiting scientists, particularly 
researchers associated with transportations science (Combustion Research Facility operated by the 
Office of Science) and high energy density physics (National Ignition Facility). Science, Technology 
and Engineering funding is contained in the Weapons Activities appropriation in the Campaigns, and in 
a new subprogram element, Science, Technology and Engineering Capabilities. The Nuclear 
Counterterrorism Incident Response has an important R&D component. In the Defense Nuclear 
Nonproliferation appropriation, the research efforts are funded by the Nonproliferation and Verification 
R&D program. 

FY 201 1 Program Changes 
Weapons Activities Appropriation 

NNSA is sensitive to the need to more fully reflect in the budget the wide range of activities funded by 
this appropriation. In recent years, NNSA’s nuclear security enteiprise has broadened the application of 
NNSA's science, technology and engineering capabilities to the wider set of energy and national security 
missions while still carrying on the historical responsibilities for stockpile stewardship, infrastructure, 
emergency response and security. 
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Although no change to the existing program budget structure within this appropriation is proposed in 
this budget, we will address the current programs within the Weapons Activities appropriation in four 
related components: 

• Stockpile Support (Directed Stockpile Work, Readiness Campaign); 

■ Science, Technology and Engineering (Science Campaign, Engineering Campaign, Inertial 
Confinement Fusion and High Yield Campaign, Advanced Simulation and Computing Campaign, 
Science, Technology and Engineering Capability); 

■ Infrastructure (Readiness in Technical Base and Facilities, Secure Transportation Asset, Facilities and 
Infi-astructure Recapitalization Program, Site Stewardship), and, 

• Security and Nuclear Counterterrorism (Defense Nuclear Security, Cyber Security, Nuclear 
Counterterrorism Incident Response). 

All components and programs are closely related in pursuit of NNSA's unique mission to leverage the 
best science and technology to enhance national security. The added benefit is that the new approach 
underpins the broader interagency discussions that the Department is having on the strategic role of the 
national laboratories in support of the Office of Science and Technology Policy, the National Security 
Council, Department of Homeland Security, the Department of Defense and the Intelligence 
Community. 

Science. Technology and Engineering Capability 

Within the Weapons Activities appropriation, the separate line created by the Congress in 2009 is 
continued through the FYNSP. This new GPRA unit provides a focal point for science, technology and 
engineering in NNSA, and facilitates a point of entry for the wider national security community into 
NNSA's programs and facilities. Supplemental funding was provided in 
FY 2009, and there is a request for continuing funding in FY 2011. Outyear funding requests are 
pending the completion of a number of program plans including those required by the Congress for the 
supplemental appropriations and associated with the 5-year MOU with the Defense Threat Reduction 
Agency. Future budget requests will be considered in the FY 2012-2016 Prograinming cycle. 

Functional Transfers 

Two functional transfers are included in this budget request: Transfer of one Federal FTE and $204,900 
in FY 201 1 from Environmental Management (EM) to NNSA to support past functional transfers for 
Long Term Stewardship activities; and, transfer of $1 ,500,000 in FY 201 1 from Naval Reactors to 
Nuclear Energy for continued performance of Safeguards and Security Services at the Idaho National 
Laboratory (INL). 

NNSA Program Summaries 

The President’s FY 201 1 Budget Request for the NNSA is $1 1.2 billion, a 13.4 percent increase over 
FY 2010 appropriations. Outyear projections are consistent with this level to meet the requirements for 
significant long term investments in the nuclear security enterprise deliverables, capabilities and 
infrastructure. 

Weapons Activities Appropriation 

The request for this appropriation is $7.0 billion, an increase of 9.8 percent over the FY 201 0 
appropriated level. This level is sustained and increased in the later outyears. Increased funding is 
requested for programs in direct support of the nuclear weapon stockpile, for scientific, technical and 
engineering activities related to maintenance assessment and certification capabilities for the stockpile. 
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and for critical infrastructure improvements. The Security and Nuclear Counterterrorism component 
decreases about 3 percent from ie FY 2010 appropriated levels, attributable to continuing efficiencies 
in the Defense Nuclear Security programs and budget. 

This multi-year increase is necessary to meet the President’s policy direction and commitments, which 
are anticipated in the 2010 Nuclear Posture Review (NPR). Upon its release, the NPR and affiliated 
documents will establish the nuclear security requirements that drive this budget request, including 
improvements made to the safety and security of the enduring stockpile; a strengthened science, 
technology, and engineering (ST&E) base; and a recapitalized physical infrastructure. The enterprise 
must also be responsive to an arguably more complex future national defense environment than the 
singular Cold-War context within which the legacy deterrent was built. 

The President’s Request provides funding necessary to protect and advance the scientific capabilities at 
the U.S. national security laboratories — including the ability to design nuclear warheads as well as 
development and engineering expertise and capabilities — through a stockpile stewardship program that 
fully exercises these capabilities. 

This budget request is responsive to FY 2010 Congressional direction to carry out a Stockpile 
Management program in support of stockpile stewardship that provides for effective management of the 
weapons in the nuclear weapons stockpile. This program will strengthen the stockpile activities, 
including life extension and surveillance; strengthen science, technology and engineering, including the 
workforce; and modernize the aging infrastructure, especially special nuclear materials capabilities. 

The Stockpile Support component of this appropriation includes Directed Stockpile Work and the 
supporting Readiness Campaign. The President’s Request is $2.0 billion, an increase of 25.2 percent 
over the FY 2010 appropriation. This provides for the Stockpile Management program, including 
surveillance, maintenance, assembly, disassembly and dismantlement activities, and will fully support 
the ongoing Life Extension Programs (LEP) for the W76 warhead and the refurbishment of the B61 
bomb. The budget request will enhance surveillance efforts, and ensure that capabilities and capacity 
are available so that future warhead life extension programs will allow for increased margin and 
enhanced warhead safety, security and control. The request will initiate a study in FY 2011 to evaluate 
future options and approaches to maintaining the W78 and the W88 systems. 

The Science, Technology and Engineering component of this appropriation includes the Science 
Campaign, Engineering Campaign, Inertial Confinement Fusion and High Yield Campaign, Advanced 
Simulation and Computing Campaign, and Science, Technology and Engineering Capability. The 
President’s Request of $1 .6 billion is an increase of 10.4 percent over FY 2010 appropriations that will 
restore sufficient funds for the science and technology that support stockpile assessment and 
certification in the absence of nuclear testing. Within this request, the ICF Ignition and High Yield 
campaign is requested at $481 .5 million. Construction of the National Ignition Facility was completed 
in FY 2009, and the first ignition campaign spanning FY 2010 to FY 201 1 will attempt to compress, 
implode, and ignite a layered Deuterium-Tritium (DT) eapsule with a ~1 .3 megajoule energy pulse from 
the NIF. Regardless of the specific status of ignition, FY 201 1 will present a very demanding agenda of 
work in the ignition effort. Results from the first ignition attempts in 2010 will be analyzed in detail, 
and the intensive process of tuning laser and target parameters for optimum performance will continue. 
The NIF provides critical scientific data to support the stockpile without underground nuclear testing. 
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Computation and simulation underpin all of our science, technology and engineering, and are pervasive 
throughout the activities in the nuclear security enterprise. The FY 2011 President’s Request of 
$616 million for the Advanced Simulation and Computing Campaign, and the out-year fiinding profile, 
will enable a stronger simulation program and inject a renewed scientific rigor back into the program. 
Developing robust peer review among the national security laboratories as we move away from the test 
base experience is essential to being able to maintain a stockpile without imderground testing. 
Comprehensive uncertainty quantification calculations in 3D will provide the confidence necessary to 
make reliable progress toward the predictive capability necessary to address stockpile aging issues. In 
the next decade, predictive capability and specific warhead simulation deliverables will demand ever 
more powerful and sophisticated simulation environments. This request wilt position the national 
security laboratories to take advantage of future platform architectures to more efficiently steward the 
stockpile. 

The Infrastracture/Construction component of the appropriation includes Readiness in Technical Base 
and Facilities, Secure Transportation Asset, Facilities and Infrastructure Recapitalization Program, and 
Site Stewardship, The President’s Budget Request is $2.3 billion, a 4.8 percent increase over the 
FY 2010 level. Creation and maintenance of supporting physical infrastructure for the nuclear security 
enterprise is a high priority in the upcoming FYNSP. Along with the funding to support the ongoing 
operations of the government-owned, contractor operated laboratories and manufacturing facilities, the 
President’s Request includes funding for major long term construction projects needed to restore critical 
capabilities in plutonium and uranium essential to the Stockpile Management program. 

The President’s Request includes funding to complete the design and begin construction of the 
Chemistry and Metallurgy Research Facility Replacement (CMRR) nuclear facility at the Los Alamos 
National Laboratory. This facility conducts plutonium research and development and provides 
analytical capabilities in support of pit surveillance and production. Current planning would have this 
facility fully operational by 2022. A related project is requested to increase pit production capacity and 
capability at the adjoining PF-4 facility that is part of the main plutonium facility at Los Alamos to 
demonstrate pit reuse by 2017 and production by 2018-2020. The budget request also includes funding 
to complete the design and begin construction of the Uranium Processing Facility (UPF) at the Y-12 
National Security Complex to support production and surveillance of highly-enriched uranium 
components. This facility is also plaimed to achieve full operations by 2022. 

Maintaining and improving the current infrastructure is also an important priority for NNSA. The 
Facilities and Infrastructure Recapitalization Program is continuing to reduce the deferred maintenance 
backlog as it proceeds toward its planned conclusion in 2013. Increased funding is provided for the Site 
Stewardship program that integrates institutional/landlord functions for our sites, including regulatory- 
driven long-term Stewardship, Nuclear Materials Consolidation, and energy efficiency projects. 

The Security and Nuclear Counterterrorism component of the appropriation includes Defense Nuclear 
Security, Cyber Security, and Nuclear Counterterrorism Incident Response. The President’s request for 
these programs is $1.1 billion, a slight 3.2 percent decrease from FY 2010 appropriated levels. The 
decrease is driven by continuing to leverage efficiencies in the implementation of the Graded Security 
Protection Policy by the Defense Nuclear Security program. The Nuclear Counterterrorism Incident 
Response activities within this component increase by 5 percent. 
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Defense Nuclear Nonproliferation Appropriation 

The request for this appropriation is $2.7 billion, an increase of 25.8 percent over the FY 2010 
appropriation. The increase is driven by the imperative for U.S. leadership in nonproliferation initiatives 
both here and abroad, including the consolidation of fissile materials disposition activities into this 
account. In addition to the programs funded solely by the NNSA, our programs support the Department 
of Energy mission to protect our national security by preventing the spread of nuclear weapons and 
nuclear materials to terrorist organizations and rogue states. These efforts are implemented in part 
through the Global Partnership against the Spread of Weapons and Materials of Mass Destruction, 
formed at the Q8 Kananaskis Summit in Jime 2002, and the Global Initiative to Combat Nuclear 
Terrorism, launched in Rabat, Morocco, in October 2006. 

The FY 201 1 President’s Request reflects a shift in emphasis from work completed under the Bratislava 
agreement to completing additional Second Line of Defense sites, including Megaports, sustainability of 
MPC&A upgrades, and continued expansion of nuclear and radiological material removal. The Global 
Threat Reduction Initiative increases by 68 percent in support of the President’s policy direction to 
secure vulnerable nuclear materials around the world in four years. The Fissile Materials Disposition 
program increases by 47 percent reflecting continuing domestic construction on the MOX Fuel 
Fabrication Facility, and the design and construction of two major supporting facilities. 

The NNSA’s nonproliferation programs seek to secure nuclear materials worldwide that could be used 
for weapons and to convert such materials for peaceful applications. Within the Nuclear 
Nonproliferation Research and Development activities, improved detection of nuclear material is being 
achieved through instrument development and extensive cooperation among federal and international 
agencies. These advanced detection techniques and analysis capabilities are a major part of the U.S. 
capability to detect nuclear weapon tests and nuclear materials production processes to assure that 
intelligence information and agreed material controls are adequate in the face of increasing efforts by 
adversaries to obtain these capabilities. Demonstration of improved detection techniques, relying on 
state-of-the-art instrument advances to detect smaller and more specific types of material, in many cases 
remotely, are uniquely contributed by NNSA. Novel verification technologies and methodologies and 
realistic testing of detectors are also uniquely available from NNSA. Frequent interagency technical 
meetings and international comparisons, along with scientific peer review of each activity, guide these 
specific research and development programs. 

The FY 201 1 President’s Budget Request has consolidated all of the funding requests for the Fissile 
Materials Disposition activities within the Defense Nuclear Nonproliferation appropriation. The current 
funding for both the MOX Fuel Fabrication Facility and Waste Solidification Building projects were 
moved in the FY 2010 appropriation, and the Pit Disassembly and Conversion Facility (PDCF) project 
has been moved back to Defense Nuclear Nonproliferation starting in FY 2011. The DOE has decided 
to pursue a proposed combination of the Office of Environmental Management Plutonium Preparation 
Project and the Pit Disassembly and Conversion Project in a single project located in an existing K-Area 
Facility at the Savannah River Site. This activity will be evaluated using the Department’s project 
management order, DOE 413 and will move toward a Critical Decision 1 (approval of alternative 
selection and cost range). 

The U.S. continues to work with the Russian Federation on plutonium disposition in Russia pursuant to 
the Plutonium Management and Disposition Agreement reached in September 2000. Congress had 
appropriated $200 million in a FY 1999 Supplemental Appropriation to support Russian plutonium 
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disposition activities; however, $207 million of this and other funding for this program was rescinded in 
FY 2008 due to lack of progress in Russia. The FY 201 1 Request includes $100 million of a 
commitment to provide $400 million to support plutonium disposition in Russia once a Protocol 
amending the 2000 Agreement, related liability provisions, and a monitoring and inspection regime is 
signed. The balance of more than $2 billion in remaining cost associated with Russian plutonium 
disposition would be borne by Russia and non-U.S. contributions, if available. 

Naval Reactors Appropriation 

The President’s Request for Naval Reactors is $1.1 billion, an increase of 13.3 percent over the FY 2010 
appropriated level. The program supports the U.S. Navy's nuclear fleet, comprised of all of the Navy’s 
submarines and aircraft carriers, including 52 attack submarines, 14 ballistic missile submarines, 

4 guided missile submarines, and 1 1 aircraft carriers. These ships are relied on every day, all over the 
world, to protect our national interests. Starting in FY 2010, there are major new missions for the 
NNSA Naval Reactors program. A significant funding increase is requested for the OHIO Class 
submarine replacement that will begin procurement in 2019. Two years prior, in 2017, reactor plant 
components will be procured to allow for the long manufacturing spans and early need for these 
components in submarine construction; thus, the R&D and design is underway now. This design will 
require a new fuel system and a new cladding material. 

The land-based prototype (located at the Kesselring site in New York), which requires refueling in 2017, 
continues to provide multiple benefits. It provides a cost-effective test platform for new technologies 
and components before they are introduced for Fleet application, it allows for early fuel depletion and 
learning from new core materials, and it provides a training platform for reactor plant operators. The 
land-based prototype refueling will also provide key technical data for the OHIO Class submarine 
replacement, since the reactor core work to support the refueling will also support the core 
manufacturing development for the OHIO Class replacement. 

The Expended Core Facility (located at the Naval Reactors Facility on the Idaho National Laboratory), 
is the central location for naval spent nuclear fuel receipt, inspection, dissection, packaging, and secure 
dry storage, as well as detailed examination of spent cores and irradiated specimens. The existing 
facility and related infrastructure is more then 50 years old, does not meet current standards, and 
requires recapitalization. To ensure uninterrupted receipt of naval spent nuclear fuel without impact to 
the Fleet and to minimize risks associated with an aging facility, construction is targeted to begin by 
2015. The mission need statement for sustaining this capability long-term has been approved, and 
conceptual design and alternative analysis efforts are planned to begin in 2010. 

Office of the Administrator Appropriation 

This appropriation provides for the Federal staff and related support for the NNSA Headquarters and 
field organizations. The President’s Request is $448.3 million for these activities. The Federal 
persoimel level for FY 201 1 is projected at 1,970 Full Time Equivalents, essentially level with the 
expectation for FY 2010. 
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NNSA Summ^ by Appropriation 



i FY 2009 ! 

FY2010 1 

FY201i 1 

FY2012 1 

FY2013 1 

FY2014 I 

FY 2015 t 

Office of the Administrator 

Office of the Administrator 

415,878 

418.074 

448,267 

426,424 

430,726 

435,069 

448,498 

Congressionalfy Directed Projects 

23.312 

13.000 

0 

0 

0 

0 

0 

Use of Prior Year Balances 

0 

-10.320 

0 

0 

0 

0 

0 

Total, Office of the Admhistrator 

439,190 

420,754 

448,267 

426,424 

430.726 

435.069 

448.498 

Weapons Activities ApfXtipriation 

Defense Programs 

Directed Stockpile Work 

1,590.152 

1.505,8^ 

1,898,379 

1,900,736 

1,999,470 

2,240,139 

2,346.254 

Science Campaign 

316.690 

295,646 

365.2^ 

397,460 

418.823 

416,199 

394,766 

Engineering Campaign 

150.0£«) 

150,000 

141,920 

149,737 

134,996 

144,920 

145,739 

Inertial Confinement Rjsion Ignition and High Yield Campaign 

436,915 

457,915 

481,548 

480.451 

475,697 

470,994 

484,812 

Advanced Simulation and Computing Campaign 

556,1^ 

567.625 

615.748 

622,940 

616,257 

615,420 

633,134 

Readiness Campaign 

160.620 

100.000 

112,092 

81,697 

70.747 

69,854 

72,584 

Readffiess in T«:hnical Base and Facilities 

1.674.406 

1.842.670 

1,848,970 

1.872,546 

1,841,325 

1,926.568 

1,997.764 

Secure Transportation Asset 

214,439 

234.915 

248.045 

251.272 

249.456 

252.869 

261 .521 

Total, Defense Programs 

5,099.347 

5,154,830 

5.711,924 

5,756.839 

5,606.671 

6,136,963 

6,336,574 

Nuclear Counterterrorism Incident Response 

215,278 

221.936 

233,134 

222,914 

222.508 

235,300 

237,986 

Fadlities and Infrastructure Recapitalization Prc^ram 

147.449 

93,922 

94,000 

94,000 

94,000 

0 

0 

Sfte Stewardship 

0 

61,288 

105,478 

101.929 

103.536 

174,071 

205,802 

Environmental Projects and Operations 

38.596 

0 

0 

0 

0 

0 

0 

Safeguards and Secur^ 

Defense Nuclear Securrty 

735.208 

769.044 

719,954 

730.944 

729,609 

728.925 

740,649 

0/ber Security 

121.286 

122.511 

124.345 

126.046 

125.822 

125,707 

127,189 

Subtotal, Safeguards and Security 

856.494 

891.5^ 

844.299 

856.990 

855.431 

854.632 

867.838 

Science, Technology and Engineering Capability 

30.000 

0 

20,000 

0 

0 

0 

0 

CongressionaHy Directed Projects 

22.836 

3.000 

0 

0 

0 

0 

0 

Use of Prior Year Balances 

0 

-42.100 

0 

0 

0 

0 

0 

Total, Weapons Activities 

6.41 0.000 

6.384,431 

7.008.835 

7,032,672 

7,082,146 

7.400,966 

7,648,200 

Defense Nuclear Nonproliferation 

Nonproliferation and Verificftion Research ^d Development 

356.281 

317,300 

351,568 

315.941 

317,558 

328,194 

351,145 

Nonproliferation and International Security 

150.000 

187.202 

155.930 

161,083 

165,275 

169,861 

181,741 

International Nudear Materials Protection and Cooperation 

460.592 

572.050 

590.118 

570,798 

561 ,790 

558,492 

623,670 

Elimination of Weapons-Grade Plutonium Production 

141.299 

24.507 

0 

0 

0 

0 

0 

Fissile Materials Disposition 

41,774 

701.900 

1,030,713 

859.375 

1,010,642 

789,558 

743,600 

Global Threat Reduction Initiative 

404,640 

333.500 

558,838 

599.994 

659.926 

987.138 

1,056,172 

CongressionaHy Directed Projects 

1.903 

250 

0 

0 

0 

0 

0 

Use of Prior Year Balances 

-11.418 

0 

0 

0 

0 

0 

0 

Total, Defense Nudear Nonproliferation 

1.545.071 

2,136.709 

2.687,167 

2.507,191 

2,715,191 

2.833,243 

2,956,328 

Naval Reactors 

Naval, Reactors 

828.054 

945.133 

1.070.486 

1.099.734 

1,171.178 

1.226,017 

1.310,530 

Total, Naval Reactors 

828,054 

945,133 

1.070,486 

1.099,734 

1,171,178 

1,226,017 

1,310,530 

Total, NNSA 

Transfer of Prior Year Balances (Office of the Administrator) 

Total, NNSA (0MB Scoring) 

9,222.315 

9.887.027 
-10.000 

9.877.027 

11,214.755 

11.066,021 

11,399.241 

11,896,295 

12,363,556 
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Site Estimates 
(Dollars in Thousands) 



FY2009 

FY2010 

FY 2011 


Site 

Omnibus 

Approp 

OA 

WA 

NN 

NR 

Total 

Ames 

236 

435 

0 

0 

420 

0 

420 

ANL 

45,501 

53,527 

0 

2,412 

63,835 

0 

66,247 

BAPL 

418,700 

434,400 

0 

0 

0 

498,900 

498,900 

BNL 

39,135 

28,350 

0 

1,876 

38,165 

0 

40,041 

CH 

38,962 

15,404 

0 

14,236 

0 

0 

14,236 

GA 

15,707 

22,100 

0 

22,500 

0 

0 

22,500 

HQ 

355,401 

515,174 

248,681 

356,596 

18,712 

24,086 

648,075 

ID 

1,237 

1,299 

0 

1,364 

0 

0 

1,364 

INL 

212,786 

186,457 

0 

9,945 

133,456 

93,400 

236,801 

KAPL 

302,800 

391,800 

0 

0 

0 

434,900 

434,900 

KCP 

456,103 

461,995 

0 

532,949 

2,439 

0 

535,388 

KSO 

6,106 

5,881 

7,078 

0 

0 

0 

7,078 

LANL 

1,563,230 

1,488,040 

0 

1,636,838 

233,537 

0 

1,870,375 

LASO 

19,874 

19,805 

20,021 

0 

0 

0 

20,021 

LBNL 

6,541 

5,717 

0 

0 

5,506 

0 

5,506 

LLNL 

1,121,277 

1,077,345 

0 

1,051,070 

108,755 

0 

1,159,825 

ISO 

18,564 

18,914 

19,759 

0 

0 

0 

19,759 

NBL 

1,150 

3,769 

0 

221 

988 

0 

1,209 

NETL 

3,359 

1,050 

0 

0 

0 

0 

0 

NRL 

6,027 

2,104 

0 

2,060 

0 

0 

2,060 

NRLFO 

0 

18,300 

0 

0 

0 

19,200 

19,200 

NS 

755,064 

618,382 

81,414 

265,055 

235,866 

0 

582,335 

NTS 

288,259 

265,159 

0 

228,669 

106,570 

0 

335,239 

NVSO 

105,937 

103,627 

19,485 

78,495 

0 

0 

97,980 

OR 

215 

240 

0 

0 

223 

0 

223 

ORISE 

13,819 

15,663 

0 

15,007 

3,473 

0 

18,480 

ORNL 

183,016 

183,901 

0 

5,874 

276,717 

0 

282,591 

OSTI 

631 

773 

0 

771 

0 

0 

771 

PN 

10,905 

0 

0 

0 

0 

0 

0 

PNNL 

237,219 

330,140 

0 

11,834 

281,185 

0 

293,019 

PSO 

12,813 

12,902 

14,396 

0 

0 

0 

14,396 

PX 

526,567 

534,706 

0 

532,317 

218 

0 

532,535 

RL 

1,463 

1,385 

0 

1,418 

0 

0 

1,418 

RSL 

0 

0 

0 

0 

9,464 

0 

9,464 

SNL 

1,165,794 

1,124,875 

0 

1,141,953 

187,275 

0 

1,329,228 

SR 

34,130 

134,356 

0 

0 

217,408 

0 

217,408 

SR/MOX 

0 

494,238 

0 

0 

465,788 

0 

465,788 

SR/WGI 

0 

0 

0 

0 

80,000 

0 

80,000 

SRNL 

2,216 

2,100 

0 

1,650 

0 

0 

1,650 

SRS 

247,367 

335,782 

0 

191,685 

147,529 

0 

339,214 

SRSO 

31,176 

7,750 

6,194 

1,516 

0 

0 

7,710 

SSO 

14,611 

14,352 

15,217 

0 

0 

0 

15,217 

ST 

8,245 

0 

0 

0 

0 

0 

0 

UR/LLE 

55,370 

59,939 

0 

62,477 

0 

0 

62,477 

Y-12 

866,573 

907,227 

0 

832,343 

53,073 

0 

885,416 

YSO 

39,647 

40,084 

16,022 

5,704 

16,565 

0 

38,291 

PYBal 

-11,418 

-52,420 


0 

0 

0 

0 

Grand Total 

9,222,315 

9,887,027 

448,267 

7,008,835 

2,687,167 

1,070,486 

11,214,755 
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Indirect Costs and Other Items of Interest 


Institutional General Plant Projects fIGPP) 

Institutional General Plant Projects (IGPP) provide for minor new construction of a general institutional 
nature at multi-program sites, funded out of Management and Operating Contractor indirect funds. 
IGPPs benefit multi-program users (e.g., NNSA and Office of Science) at a site. The following are 
planned IGPP funding projections: 


(dollars in fliousaods) 



i FY2009 1 

FY2010 1 

FY2011 1 

FY20i2 1 

FY2013 1 

FY2014 1 

FY2015 ! 

Los Alamos National Laboratory 

8,200 

9,200 

9,400 

8,800 

0 

0 

0 

Lawrence Livermore National Laboratory 

4,632 

4,632 

10,000 

10,000 

0 

0 

0 

Sandia National Laboratories 

4,280 

4.500 

870 

8.300 

1,400 

5,400 

5,520 

Total Site IGPP 

17,112 

18,332 

20,270 

27,100 

1,400 

5,400 

5,520 


The three NNSA laboratories, LANL, LLNL and SNL, are funding general institutional projects that 
support multiple programs. 


Other Indirect 

Facilities Maintenance and Repair 

The Department's Facilities Maintenance and Repair activities are tied to its programmatic missions, 
goals, and objectives. Facilities Maintenance and Repair activities funded by NNSA are displayed 
below. 


Indirect-Funded Maintenance and Repair 


Bettis Atomic Power Laboratory 

Kansas City Plant 

Knolls Atomic Power Laboratory 

Lawrence Livermore National Laboratory 

Los Alamos National Laboratory 

Nevada Test Site 

Pantex Plant 

Sandia National Laboratories 

Savann^ River Site 

Y-12 National Security Complex 

Total, Indirect-Funded Maintenance and Repair 


(dollars in thousands) 


1 FY 2009 1 

FY2010 1 

FY 201 1 1 

6,669 

6,571 

6,307 

8,864 

8,954 

10,915 

10,933 

11,323 

12,639 

100,107 

100,107 

101,640 

54,449 

54,449 

54,449 

51,779 

52,970 

54,135 

0 

0 

0 

92,142 

94,086 

96,613 

1,647 

1,701 

1,757 

22,189 

22,744 

23,267 

348,779 

352,905 

361,722 
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Outyear Indirect-Funded Maintenance and Repair 


Bettis Atomic Power Laboratory 

Kansas City Plant 

Knolls Atomic Power Laboratory 

Lawrence Livermore National Laboratory 

Los Alamos National Laboratory 

Nevada Test Site 

Pantex Plant 

Sandia National Laboratories 

Savannah River Site 

Y-12 National Security Complex 

Total, Indirect-Funded Maintenance and Repair 


(dollars in thousands) 


1 FYIOU 1 

FY20i3 1 

FY2014 1 

FY20i5 1 

6,371 

6,375 

6,494 

6,373 

10,547 

6,140 

5,005 

5,180 

13,172 

13,859 

11,814 

11,562 

103,107 

106,920 

109,562 

111,112 

54,449 

54,449 

54,449 

72,340 

55,326 

56,543 

57,787 

59,059 

0 

0 

0 

0 

93,925 

94,614 

95,758 

97,849 

1,815 

1,875 

1,937 

2,103 

23,779 

24,302 

24,837 

25,383 

362,491 

365,077 

367,643 

390,961 


Direct-Funded Maintenance and Repair 


Bettis Atomic Power Laboratory 

Kansas City Plant 

Knolls Atomic Power Laboratory 

Lawrence Livermore National Laboratory 

Los Alamos National Laboratory 

Nevada Test Site 

Pantex Plant 

Sandia National Laboratories 

Savannah River Site 

Y-12 National Security Complex 

Total, Direct-Funded Maintenance and Repair 


(dollars in thousands) 

FY 2009 1 

FY2010 1 

FY2011 1 

9,030 

9,592 

13,079 

21,282 

21,392 

25,968 

4,798 

3,798 

3,779 

19,610 

21,005 

21,394 

70,054 

72,663 

73,155 

17,557 

28,166 

28,839 

74,403 

62,831 

62,391 

8,049 

11,647 

21,279 

29,41 1 

29,080 

30,479 

16,995 

50,207 

51,135 

271,189 

310,381 

331,498 


National Nuclear Security Administration/ 

Overview FY 2011 Congressional Budget 


54928A 


3/15/2010 



16 


Outyear Direct-Funded Maintenance and Repair 


Bettis Atomic Power Laboratory 

Kansas City Plant 

Knolls Atomic Power Laboratory 

Lawrence Livermore National Laboratory 

Los Alamos National Laboratory 

Nevada Test Site 

Pantex Plant 

Sandia National Laboratories 

Savannah River Site 

Y-I2 National Security Complex 

Total, Direct-Funded Maintenance and Repair 


(dollars in thousands) 


1 FY2012 1 

FY2013 1 

FY2014 1 

FY20I5 1 

14,602 

13,532 

12,661 

11,689 

25,111 

14,826 

11,679 

12,088 

3,981 

4,011 

4,025 

4,094 

21,437 

17,940 

4,055 

4,145 

73,097 

73,446 

44,541 

59,187 

29,288 

29,596 

17,484 

17,335 

65,154 

68,106 

48,877 

51,151 

24,966 

21,221 

4,547 

2,845 

37,752 

38,094 

34,631 

35,213 

51,302 

52,040 

12,006 

12,270 

346,690 

332,812 

194,506 

210,017 
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Office of the Administrator 
Proposed Appropriation Language 

For necessary expenses of the Office of the Administrator in the National Nuclear Security 
Administration, including official reception and representation expenses not to exceed $12,000, 
[$420,754,000] $448,267,000, to remain available until expended. 

Explanation of Change 

The FY 201 1 Request provides escalation for a level NNSA Federal staff of 1,970 full time equivalents 
(FTEs). The escalation is largely a 4.7 percent increase in salary and benefits over FY 2010 levels, and 
additionally reflects full funding by the Office of the Administrator of government site offices. 
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Office of the Administrator 
Overview 

Appropriation Summary by Program 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY20n 

Appropriation 

Appropriation * 

Request 


Office of the Administrator 

Office of the Administrator 

415,878 

418,074 

448,267 

Congressionally Directed Projects 

23,312 

13,000 

0 

Use of Prior Year Balances 

0 

-10,320 

0 

Total, Office of the Administrator 

439,190 

420,754 

448,267 

Transfer of Prior Year Balances 

Total, OMB Scoring 

439,190 

-10,000 

410,754 

448,267 


* Note: In accordance with P.L. 1 1 1-85, $10,000,000 of Office of the Administrator prior year balances 
have been transferred to Non-Defense Environmental Cleanup for cleanup efforts at the Argoime 
National Laboratory. 

Public Law Authorization: 

Energy and Water Development and Related Agencies Appropriations Act, 20 1 0 (P.L. 111-85) 

FY 2009 Omnibus Appropriations Act (P.L. 111-8) 

National Nuclear Security Administration Act (P.L. 106-65), as amended 

Outyear Appropriation Summary 

(dollars in thousands) 

i FY2012 I 1Y2013 I FY2014 | FY 2015 | 
Office of the Administrator 426,424 430,726 435,069 448,498 

Mission 

The Office of the Administrator creates a well-managed, inclusive, responsive, and accountable 
organization through the strategic management of human eapital and acquisitions; enhanced cost- 
effective utilization of information technology; and integration of budget and performance data. 

Benefits 

The Office of the Administrator provides the Federal personnel and resources necessary to plan, 
manage, and oversee the operation of the National Nuclear Security Administration (NNSA). The 
Nation benefits from having a highly educated and skilled cadre of Federal managers overseeing the 
operations of the defense mission activities and performing many specialized duties including leading 
Emergency Response teams, nuclear nonproliferation coordination, and safeguards and security 
oversight. 

Performance 

The Office of the Administrator appropriation supports Secretarial Goal 3 - Security: Reduce nuclear 
dangers and environmental risks. NNSA will provide a well-managed, inclusive, responsive and 
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accountable organization through the strategic management of human capital; enhanced cost-effective 
utilization of information technology; and greater integration of budget and performance data. 
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Means and Strategies 

The Office of the Administrator Program leverages Federal resources with contractual support to 
optimize its mission achievement. The NNSA has implemented a disciplined plaiming, programming, 
and budgeting process to assure taxpayers that these programs are integrated and cost effective. The 
program has an integrated headquarters and field administrative structure, and is forward looking in its 
workforce planning initiatives. The program is also implementing information and acquisition 
management tools and practices for improved job performance and efficiency. The NNSA uses creative 
personnel practices to ensure the best talent is recruited, retained, and rewarded. All employees are 
accountable to the NNSA Administrator for achieving their elements of the NNSA’s mission. 

The Office of the Administrator budget is 72 percent Salaries and Benefits for NNSA Federal staff. 
Budget components for Information Technology, Space and Occupancy, International Offices, Travel, 
and Support Services, comprise the remaining 28 percent. 

Validation and Verification 

To validate and verify program performance, the NNSA conducts various internal and external reviews 
and audits. The NNSA’s programmatic activities are subject to review by the Congress, the 
Government Accountability Office, the Department’s Inspector General, the National Security Council, 
the Defense Nuclear Facilities Safety Board, the Department’s Office of Engineering and Construction 
Management, and the Department’s Office of Independent Oversight. Each year, numerous external 
independent reviews are conducted of selected projects. Additionally, NNSA Headquarters senior 
management and field managers conduct frequent, in-depth reviews of cost, schedule, and scope to 
ensure projects are on-schedule and within budget. 

The NNSA has established a comprehensive validation and verification process as part of its Planning, 
Programming, Budgeting and Evaluation (PPBE) system. Long-term performance goals are 
established/validated during the Planning Phase and linked to annual targets and detailed technical 
milestones. During the Programming Phase, budget and resource trade-offs and decisions are evaluated 
based on the impact to annual and long-term outcomes. These NNSA decisions are documented and 
used to develop the budget requests during the Budgeting Phase. Program and financial performance for 
each measure is monitored and progress verified during the Execution and Evaluation Phase. 

The NNSA validation and verification activities during the PPBE Execution and Evaluation Phase 
include a set of tiered performance reviews to examine program management and corporate performance 
against long-term goals. The NNSA Administrator reviews each NNSA program as part of the NNSA's 
PPBE Evaluation process. These reviews, usually conducted annually, include the NNSA Management 
Council and focus on both technical and financial information to identify issues, monitor program 
progress, and make recommendations for corporate improvement. The focus of these reviews is to 
verify and validate that NNSA programs are on track to meet their long-term goals and annual targets. 
The results of these reviews are reported quarterly in the Department’s performance tracking system and 
annually in the NNSA Administrator’s Annual Performance Report and the DOE Performance 
Accountability Report (PAR). These documents present the progress that NNSA programs are making 
toward achieving both annual targets and long-term goals, and help senior managers verify and validate 
progress toward NNSA and Departmental commitments. 
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Significant Program Shifts 

■ Beginning in F Y 20 1 1 , there is a transfer of 1 FTE from the Office of Environmental Management 
(EM) to NNSA for Long-term Stewardship (LTS) at the Service Center. This transfer reflects a past 
transfer of functions from EM to NNSA and future reductions in EM work with increases in NNSA 
work (e.g., nuclear materials consolidation. Facility Deactivation and Demolition), specifically the 
transfer of 1 FTE associated with the completion of legacy EM funded work at the Livermore, 
Savannah River, and Pantex Site Offices. (FY 2011: +$204,900) 

Major Outyear Priorities and Assumptions 

• The outyear projections for the Office of the Administrator appropriation total $ 1 ,740,7 1 7,000 
(FY 2012 through FY 2015). This FYNSP level does not provide for true escalation in the outyears. 
These adjustments are made in the budget year only to reflect the most precise estimate possible 
based on staffing levels. 

Department of Energy (DOE) Working Capital Fund (WCF) Support 

The NNSA Office of the Administrator appropriation projected allocation of the DOE Working Capital 
fund for FY 201 1 is $23,098,000. 

The DOE WCF Board has extended the policy for using program funding to finance WCF activities. 
Beginning in FY 2011, NNSA programs will fund a pro rata share by Appropriation of certain DOE 
Working Capital Fund activities. FY 201 1 projected NNSA program allocations are as follows: 

DOEnet ($482,000) for DOE telecommunications services; Financial Statement Audits ($4,514,000), 
previously budgeted by the DOE Office of Inspector General; Defense Contract Audit Agency (DCAA) 
Audits ($3,076,000) for procurement management; iManage ($3,121,000) for corporate systems that 
support the DOE accounting, finance, procurement and budgeting processes; and Financial Control 
Reporting Assessment ($1,502,000). 

The NNSA’s total contribution to the WCF from both Program and Program Direction funds for 
FY 201 1 is projected at $35,942,000. 

Historically Black Colleges and Universities (HBCU) Support 

The NNSA has established a program to target research opportunities for HBCU institutions to increase 
their participation in national security-related research and to train and recruit qualified HBCU graduates 
for employment within the nuclear security enterprise. The FY 2010 Energy and Water Development 
and Related Agencies Appropriations Act (P.L. 1 1 1-85), included $13,000,000 in Congressionally 
Directed projects in support of HBCU programs within the Office of the Administrator Appropriation, 

In FY 201 1, the Office of the Administrator appropriation requests approximately $4,677,051 to support 
HBCU activities. Additionally, the Weapons Activities appropriation plans to provide up to $6,000,000; 
the Defense Nuclear Nonproliferation appropriation plans to provide up to $3,000,000; and the Naval 
Reactors program plans to fund up to $1,000,000 of HBCU efforts in multiple research areas directly 
supporting program activities. 
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Office of the Administrator 
Full Time Equivalents (FTEs) 



FV 2009 

FY2010 

FYZOll 


Actual 

Appropriation 

Request 

Office of the Administrator 




Headquarters 




Office of the Administrator 

78 

84 

84 

Defense Programs 

173 

178 

178 

Defense Nuclear Nonproliferation 

212 

259 

259 

Emergency Operations 

89 

99 

99 

Infrastructure and Environment 

38 

42 

42 

Management and Administration 

96 

102 

102 

Defense Nuclear Security 

22 

28 

28 

Future Leaders Program 

57 

60 

60 

Subtotal, Headquarters 

765 

852 

852 

NNSA Service Center 

458 

491 

491 

Livermore Site Office 

93 

97 

97 

Los Alamos Site Office 

109 

111 

111 

Sandia Site Office 

83 

84 

84 

Nevada Site Office 

90 

98 

98 

Pantex Site Office 

77 

81 

81 

Y-12 Site Office 

81 

81 

81 

Kansas City Site Office 

39 

42 

42 

Savannah River Site Office _ 

36 

33 

33 

Total, Office of the Administrator 

1,831 

1,970 

1,970 


Office of the Administrator/ 

Program Direction FY 2011 Congressional Budget 


54928A 


3/15/2010 



25 


Office of the Administrator 
Funding by Site 

(dollara in thousands) 

FY2009 



Actual 

ADDropriatioD 

FY2010 

Appropriation 

FY2011 

Request 

$ Change 

% Change 

NNSA Oflice of the Administrator 

Office of the Administrator 

Headquarters 

230,987 

235,076 

248,681 

+13,605 

+5.8% 

NNSA Service Center 

74,999 

74303 

81,414 

+7311 

+9.7% 

Livermore Site Office 

18,564 

18,914 

19,759 

+845 

+4.5% 

Los Alamos Site Office 

19,084 

18,780 

20,021 

+1,241 

+6.6% 

Sandia Site Office 

14,611 

14,352 

15,217 

+865 

+6.0% 

Nevada Site Office 

17,549 

17,987 

19,485 

+1,498 

+8.3% 

Pantex Site Office 

12,813 

12,902 

14,396 

+1,494 

+11.6% 

Y-12 Site Office 

14,972 

14,712 

16,022 

+1,310 

+8.9% 

Kansas City Site Office 

6,106 

5,881 

7,078 

+1,197 

+20.4% 

Savannah River Site Office 

6,193 

5,267 

6J94 

+927 

+17.6% 

Subtotal 

415,878 

418,074 

448,267 

+30,193 

+73% 

Use of Prior Year Balances 

0 

-10320 

0 

+10320 

-100.0% 

Total, Office of the Administrator 

415,878 

407,754 

448,267 

+40,513 

+9.9% 

CoBgressionaliy Directed Projects 

NNSA Service Center 

23,312 

13.000 

0 

-13.000 

-100.0% 

Total, Congressionally Directed Projects 

23312 

13,000 

0 

-13,000 

-100.0% 

Total, NNSA Office of the Administrator 

439,190 

420,754 

448367 

27,513 

+^.5% 


Office of the Administrator 
Funding by Object Class 

(dollars in thousands) 



FY2009 

Actual 

Appropriation 

FY2010 

Appropriation 

FY2011 

Request 

S Change 

% Change 

NNSA Office of the Administrator 

Office of the Administrator 

Salves and Benefits 

282,096 

306,644 

321,149 

+14,505 

+4.7% 

Travel 

15,412 

14,912 

15,495 

+583 

+3.9% 

Support Services 

25,378 

21,678 

23,256 

+1,578 

+7.3% 

Other Related Expenses 

Space and Occupancy Costs/WCF 

38,939 

36,000 

44,621 

+8,621 

+23.9% 

Information Technology 

29,614 

23,444 

26331 

+2,787 

+11.9% 

Other Related Expenses 

21,365 

12,517 

14,377 

+1,860 

+14.9% 

Training 

3,074 

2,879 

3,138 

+259 

+9.0% 

Subtotal, Other Related Expenses 

92,992 

74.840 

88,367 

+13,527 

+18.1% 

Subtotal, Office of the Administrator 

415,878 

418,074 

448,267 

+30,193 

+7.2% 

Use of Prior Year Balances 

0 

-10,320 

0 

+10,320 

-100.0% 

Total, Office of the Administrator 

415,878 

407,754 

448,267 

+40,513 

+9.9% 

Congressionally Directed Projects 

Other Related Expenses 

23.312 

13,000 

0 

-13,000 

-100.0% 

Total, Congressionally Directed Projects 

23312 

13,000 

0 

-13,000 

-100.0% 

Total, NNSA Office of the Administrator 

439,190 

420,754 

448,267 

+27,513 

+^.5% 
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Detailed Justification 




(dollars in thousands' 

) 


FY2009 

FY 2010 

FY 2011 

Salaries and Benefits 

282,096 


306,644 

321,149 


Provides support for aNNSA Federal stafflevel of 1,970 Full Time Equivalents (FTEs) under the 
NNSA’s Pay for Performance Demonstration Project. Funding includes annual cost of living 
adjustments of 1 .4 percent, performance based salary increases {up to 3 percent), promotions, 
performance awards, severance costs, health and retirement benefits, workman’s compensation 
payments, and other payroll adjustments. 

Provides Salaries and Benefits funding to support the Future Leaders Program (the sixth class of NNSA 
interns is planned to come on board at the end of the S"" quarter of FY 2010). The Future Leaders 
Program funds the interns for two years, during which time they are not counted against a site’s 
managed staffing targets. After the two years, the interns are absorbed into the staffing allocations at 
the receiving locations. 

Travel 15,412 14,912 15,495 

Supports domestic and foreign travel necessary to conduct NNSA business. Domestic travel provides 
management oversight, public outreach, and national security assistance and interface with the Site 
Offices, the Service Center, Headquarters, the laboratories and plants, and local governments. 

Domestic travel reflects efficiencies resulting from NNSA efforts to constrain travel expenses by 
increasing utilization of the existing video teleconferencing capabilities, further reducing multiple 
employees on trips, and assuring that travel is absolutely mission essential. 

International travel is increasing consistent with the DNN mission growth. It is a key element of the 
nonproliferation work with international agencies and the former Soviet Union republics, and other 
International partners. DNN travel accounts for 45 percent of the total NNSA travel request. 

Support Services 25,378 21,678 23,256 

Provides technical support for highly specialized analytical expertise required to address critical 
technical program issues in nonproliferation and national security including areas of security, facility 
representatives, environment, safety and health, and project management. (FY 201 1 : $8,1 77,759) 

Administrative support includes the operation of mailrooms and maintenance of various databases in 
addition to clerical support. (FY 2011: $12,495,925) 

Funding requested provides management support for studies and reviews of NNSA corporate policies 
and procedures concerning management operations and planning. (FY 2011: $2,582,128) 
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other Related Expenses 
Information Technology 


(dollars in thousands 


FY2009 

FY2010 

1 

FY 201 1 

92,992 


74,840 

88,367 


Provides Information Technology (IT) support for the NNSA Federal staff, including network 
services, maintenance and equipment; help desk support; and user equipment and software, 
including support for Department-wide systems such as the financial information reporting systems. 

The IT request for FY 2011 is $26,230,526 the majority of which is provided to the DOE under the 
Common Operating Environment (DOECOE) arrangement. Other support stays within NNSA for 
application consolidation; replacing sunset technology; and support for implementation of NNSA’s 
capital planning and acquisition management programs associated with IT investments at NNSA 
Management and Operating facilities. 


Space and OccupancvAVorking Capital Fund 

Supports $44,621,139 in Space and Occupancy costs for Headquarters and the field including the 
NNSA contribution to the Working Capital Fund and overall operations and maintenance of both 
rented and federally owned space. The FY 201 1 allocation for space and occupancy costs is 
comprised of the following areas and associated funding estimates: 


• Rental payments $20,128,936 

• Facilities and maintenance $9,997,359 

• Utilities $7,299,770 

• Office space $4,537,376 

• Supplies and materials $ 1 ,4 1 6,462 

• Equipment maintenance $885,909 

• Printing and production $355,327 

A component of the Space and Occupancy funding level is for the Working Capital Fund (WCF) 
located within Headquarters. The WCF provides a framework for managing certain common 
administrative services within the Department. An underlying goal is to give program office 
customers the opportunity, incentive, and information to make cost-effective decisions regarding 
their use of such services. The DOE WCF Board extended the policy for using program funding to 
finance some WCF activities. Beginning in FY 2011, NNSA programs will fund a pro rata share 
by Appropriation activities such as: DOEnet, Financial Statement Audits, Defense Contract Audit 
Agency (DCAA) Audits, iManage, and Financial Control Reporting Assessment. The following 
table outlines the specific funding levels funded by the Office of the Administrator Appropriation. 
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(dollars in thousands 


FY 2009 

FY 2010 

FY20n 



(dollars in thousands) 
FY 2009 

Actual 

Appropriation 

FY 2010 
Appropriation 

FY2011 

Request 

Supplies 

562 

500 

500 

Mail Services 

401 

451 

459 

Copying Service 

446 

360 

387 

Printing and Graphics 

563 

299 

285 

Building Occupancy 

15,735 

15,728 

16,045 

CIO Operations 

3,224 

3,159 

3,159 

Payroll and Personnel 

1,513 

1,554 

1,554 

Corporate Training Services 

34 

428 

428 

Project Management 

281 

201 

281 

I-MANAGE 

2,558 

2,297 

0 

Internal Control 

1,373 

1,370 

0 

Subtotal, WCF at HQ 

26,690 

26,347 

23,098 

WCF Paid by Other NNSA Appropriations 

1,694 

6,993 

12,844 

Total, WCF at HQ 

28,384 

33,340 

35,942 


International Program 

Requests $5,478,477 in FY 2011 for operational costs associated with the international offices in 
Moscow, Vienna, Tokyo, Kiev, Tbilisi, Astana, Islamabad, and Beijing; all critical to executing the 
Defense Nuclear Nonproliferation programs. The international office funding supports full 
operation of the mandatory entitlements for personnel. State Department Capital Security Cost 
Sharing (CSCS) charges, and the State Department’s International Cooperative Administrative 
Support Services (ICASS) charges. 

Training 

Supports necessary training and skills maintenance of the NNSA Federal staff of $3, 1 38,414. Includes 
training for the Future Leaders Program and corporate training managed by the NNSA Chief Learning 
Officer. 

The NNSA corporate training program ensures that all NNSA-wide training needs are met. Corporate 
training provides funding for the Technical Qualification Program (TQP), leadership and supervisory 
development programs, retirement plaiming, and mandatory Equal Employment Opportunity and 
Diversity training. Corporate travel related to training is also fijnded. 
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(dollars in thousands 


FY 2009 

FY 2010 

FY2011 


Historically Black Colleges and Universities (HBCU) 

Requests $4,677,051 for the HBCUs ($1,062,989) and the Massie Chairs of Excellence Program. 
($3,614,062^ 


Permanent Change of Station (PCS) 

Requests $2,000,000 in support of PCS moves for Federal personnel. 

Security Investigations 

Requests $1,000,000 for all Federal field security clearance investigations for the Service Center and 
Site Offices. 


Miscellaneous Other 

Requests $1,209,175 for activities required forNNSA’s Federal personnel, including minor 
procurements; the National Archives and Records Administration (NARA); Diversity program 
conferences and sponsorships; Small Business Administration activities; interpreting services; 
professional credentials; law library maintenance; NNSA Headquarters Going the Extra Mile 
(GEM) award program; and other miscellaneous activities. 


Reception and Representation 

Requests $12,000 for official reception and representation expenses for NNSA activities. 


Subtotal, Office of the Administrator 

415,878 

418,074 

448,267 

Use of Prior Year Balance 

0 

-10,320 

0 

Total, Office of Administrator 

415,878 

407,754 

448,267 
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Explanation of Funding Changes 


■ Salary and Benefits 

Increase reflects +1.4 percent for the projected cost of living 
adjustment; +3.3 percent for performance based salary 
increases, promotions, awards, and benefit escalation. 


■ Travel 

Reflects increase to international travel for Defense Nuclear 
Nonproliferation (DNN) mission growth, offset by domestic 
travel efficiencies resulting from NNSA efforts to constrain 
travel expenses by increasing utilization of the existing video 
teleconferencing capabilities. 


■ Support Services 

Increase reflects escalation and support service growth for 
Nuclear Materials Consolidation support, DNN acquisitions, 
and increases to the Technical Qualifications program. 


■ Other Related Expenses 

Increase reflects the Office of the Administrator fully funding 
all NNSA site office space requirements across the nuclear 
security enterprise, additional funding for new building 
maintenance and lease requirements at the Service Center, 
NNSA international expansion under the DNN programs, 
escalation primarily in information technology and space and 
occupancy costs, and increased HBCU activities. 

FY 2010 Use of Prior Year Balances 

Total Funding Change, Office of the Administrator 


OfBce of the Administrator/ 
Program Direction 


FY2011 vs. 
FY 2010 
($ 000 ) 

+14,505 


+583 


+1,578 


+13,527 

+10,320 

+40,513 
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Funding Profile by Category 


(dollars in thousands/whole FTEs) 



1 FY2009 T 

FY2010 1 

FY201I 

Headquarters 

Salaries and Benefits 

127,766 

148,032 

152,749 

Travel 

11,232 

11,898 

12,873 

Support Services 

14,675 

12,551 

13,951 

Other Related Expenses 

77,314 

62,595 

69,108 

Total, Headquarters 

230,987 

235,076 

248,681 

Total, Full Time Equivalents 

765 

852 

852 

NNSA Service Center 

Salaries and Benefits 

59,119 

61,364 

65,274 

Travel 

1,822 

1,142 

708 

Support Services 

5,592 

5,166 

4,556 

Other Related Expenses 

8,466 

6,531 

10,876 

Total, NNSA Service Center 

74,999 

74,203 

81,414 

Total, Full Time Equivalents 

458 

491 

491 

Livermore Site Ofllce 

Salaries and Benefits 

15,626 

16,052 

16,743 

Travel 

423 

287 

245 

Support Services 

1,176 

959 

1,085 

Other Related Expenses 

1,339 

1,616 

1,686 

Total, Livermore Site Office 

18,564 

18,914 

19,759 

Total, Full Time Equivalents 

93 

97 

97 

Los Alamos Site Office 

Salaries and Benefits 

17,712 

17,643 

18,874 

Travel 

347 

275 

232 

Support Services 

442 

372 

397 

Other Related Expenses 

583 

490 

518 

Total, Los Alamos Site Office 

19,084 

18,780 

20,021 

Total, Full Time Equivalents 

109 

111 

111 

Sandia Site Ofllce 

Salaries and Benefits 

12,708 

12,928 

13,573 

Travel 

329 

209 

279 

Support Services 

667 

563 

666 

Other Related Expenses 

907 

652 

699 

Total, Sandia Site Ofllce 

14,611 

14,352 

15,217 

Total, Full Time Equivalents 

83 

84 

84 
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Funding Profile by Category (continued) 


(dollars in thoiisands/whole FTEs) 



1 FY 2009 1 

FY2010 1 

FY2011 

Nevada Site Office 

Salaries and Benefits 

14,289 

15,218 

16,166 

Travel 

364 

311 

378 

Srqjport Services 

869 

922 

1,041 

Other Related Expei^es 

2,027 

1,536 

1,900 

Total, Nevada Site Office 

17,549 

17,987 

19,485 

Total, Full Time Equivalents 

90 

98 

98 

Pantex Site Office 

Salaries and Benefits 

11,434 

12,119 

12,797 

Travel 

242 

218 

175 

Support Services 

555 

429 

557 

Other Related Expenses 

582 

136 

867 

Total, Pantex Site Office 

12,813 

12,902 

14,396 

Total, Full Time Equivalents 

77 

81 

81 

Y-12 Site Office 

Salaries and Benefits 

12,485 

12,765 

13,498 

Travel 

275 

231 

259 

Support Services 

1,023 

659 

902 

Other Related Expenses 

1,189 

1,057 

1,363 

Total, Y-12 Site Office 

14,972 

14,712 

16,022 

Total, Full Time Equivalents 

81 

81 

81 

Kansas City Site Office 

Salaries and Benefits 

5,707 

5,583 

6,200 

Travel 

196 

153 

114 

Support Services 

7 

6 

6 

Other Related Expenses 

196 

139 

758 

Total, Kansas City Site Office 

6,106 

5,881 

7,078 

Total, Full Time Equivalents 

39 

42 

42 

Savannah River Site Office 

Salaries and Benefits 

5,250 

4,940 

5,275 

Travel 

182 

188 

232 

Support Services 

372 

51 

95 

Other Related Expenses 

389 

88 

592 

Total, Savannah River Site Office 

6,193 

5,267 

6,194 

Total, Full Time Equivaiente 

36 

33 

33 
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Funding Profile by Category (continued) 


(dollars in thousands/whole FTEs) 



1 FY2009 1 

FY2010 1 

FY2011 1 

Office of the Administrator 

Salaries and Benefits 

282,096 

306,644 

321,149 

Travel 

15,412 

14,912 

15,495 

Support Services 

25,378 

21,678 

23,256 

Other Related Expenses 

92,992 

74,840 

88,367 

Total, Office of the Administrator 

415,878 

418,074 

448,267 

Total, Full Time Equivalents 

1,831 

1,970 

1,970 
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Support Services by Category 


(dollars in thousands) 

I FY2009 I FY2010 I FY2011 | 


Administrative support 

14,363 

12,119 

12,496 

Management support 

2,411 

2,149 

2,582 

Technical support 

Other technical support 

2,853 

1,958 

2,478 

Security support 

2,672 

2,606 

2,470 

ES&H technical support 

1,037 

859 

748 

Project management support 

1,904 

1,877 

2,092 

Facility representative support 

138 

110 

390 

Subtotal, Technical support 

8,604 

7,410 

8,178 

Total, Support Services 

25378 

21,678 

23,256 


Other Related Expenses by Category 

(dollars in thousands) 

1 FY2009 1 FY2010 I 

Fy2011 1 

Training 

3,074 

2,879 

3,138 

Space and Occupancy Costs 

Rental payments 

17,147 

17,465 

20,129 

Facilities and maintenance 

5,883 

4,748 

9,997 

Utilities 

6,213 

5,271 

7,300 

Office space 

3,025 

2,547 

4,537 

Internal Control 

1,373 

1,370 

0 

I-MANAGE 

2,558 

2,297 

0 

Supplies and materials 

1,400 

1,281 

1,417 

Equipment maintenance 

711 

663 

886 

Printing and production 

629 

358 

355 

Subtotal, Space and Occupancy Costs 

38,939 

36,000 

44,621 

Other Expenses 

International Offices 

3,345 

3,490 

5,479 

HBCU/HSIs 

4,368 

4,145 

4,677 

Transfer to Argorme National Lab 

10,000 

0 

0 

PCS moves 

1,919 

2,678 

2,000 

Other Services 

1,721 

2,192 

2,209 

Reception and representation 

12 

12 

12 

Subtotal, Other Expenses 

21,365 

12,517 

14,377 

Subtotal, Other Related Expenses 

60,304 

48,517 

58,998 

Information Technology 

29,614 

23,444 

26,231 

Total, Other Related Expenses 

92,992 

74,840 

88,367 
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Congressional Directed Projects 
Funding Profile by Subprogram 


Congrcssionally Directed Projects 


FY2009 


FY2010 


Fy2011 


23,312 13,000 0 


Description 

A research and education partnership program with Historically Black Colleges and Universities 
(HBCU) and the Massie Chairs of Excellence was initiated by the Congress through Congressionally 
directed projects in the Office of the Administrator appropriation in FY 2005 and nearly every year 
thereafter. The NNSA has established an effective program to target national security research 
opportunities for these institutions to increase their participation in national security-related research and 
to train and recruit HBCU graduates for employment within the NNSA. The NNSA goal is a stable 
$10,000,000 annual effort. 


In FY 20 1 1 , the Office of the Administrator appropriation will provide approximately $4,677,05 1 to 
support HBCU activities. Additionally, the Weapons Activities appropriation plans to provide up to 
$6,000,000; the Defense Nuclear Nonproliferation appropriation plans to provide up to $3,000,000; and 
the Naval Reactors program plans to fiind up to $1,000,000 of HBCU efforts in multiple research areas 
directly supporting program activities. 


HBCU Funding History 
Office of the Administrator 


Fiscal Year 

Congressionally Directed 

Other HBCU Activities 

2005 

22,320 

0 

2006 

3,500 

0 

2007 

0 

1,431 

2008 

22,140 

3,463 

2009 

23,312 

4,368 

2010 

13,000 

4,145 

2011 

0 

4,677 


Note: Congrcssionally Directed in FY 2006 totalled $15,000,000 ($3,500,000 OA and 
$ 1 1 ,500,000 other NNSA appropriations). 
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Detailed Justification 


(dollars in tfaoxisands) 


FY2009 



(non-add) 

FY2010 

FY20n 


Congressionally Directed Projects 

• HBCU, ACE Program at Maricopa Community Colleges (AZ) 

952 

1,000 

0 

• HBCU, Morehouse College Energy Science Research and Education 
Initiative (GA) 

1,903 

2,000 

0 

• HBCU, South Carolina Math and Science Initiative (SC) 

9,991 

10,000 

0 

• HBCU, Wilberforce (OH) 

1,427 

0 

0 

• HBCU, Central State (OH) 

1,427 

0 

0 

• HBCU, Educational Advancement Alliance Graduate Program (PA) 

4,757 

0 

0 

• HBCU, Marehall Fund Minority Energy Science Initiative (MD) 

2,855 

0 

0 

Total, CongressionaUy Directed Projects 

23,312 

13,000 

0 


Explanation of Funding Changes 


FY 201 1 vs. 
FY 2010 
($000) 

Congressionally Directed Projects 

Decrease reflects the Congressionally Directed projects in support of HBCU programs 

in the FY 2010 Energy and Water Development and Related Agencies Appropriations 

Act (P.L. 1 1 1-85). In FY 201 1, the Office of the Administrator request plans to provide 

$4,677,051 ($3,614,062 for the Massie Chairs of Excellence and $1,062,989 for HBCU 

activities); the Weapons Activities appropriation plans to provide up to $6,000,000; the 

Defense Nuclear Nonproliferation appropriation plans to provide up to $3,000,000; and 

the Naval Reactors program plans to provide up to $1,000,000 for HBCU efforts. -13,000 

Total, Congressionally Directed Projects -13,000 
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Weapons Activities 
Proposed Appropriation Language 

For Department of Energy expenses, including the purchase, construction, and acquisition of plant and 
capital equipment and other incidental expenses necessary for Atomic Energy Defense Nuclear Security 
Enterprise in carrying out the purposes of the Department of Energy Organization Act (42 U.S.C. 7101 
et seq.), including the acquisition or condemnation of any real property or any facility or for plant or 
facility acquisition, construction, or expansion, the purchase of not to exceed one ambulance and one 
aircraft', [$6,384,431,000] $7,008,835,000, to remain available until expended [: Provided, That 
$357,800,000 is provided to Stockpile Systems activities including $91,956,000 for the B61 Stockpile 
Systems activities: Provided further. That upon completion of the Nuclear Posture Review and 
confirmation of the requirement for the B61-1 2, the NNSA is authorized to reallocate an additional 
$15,000,000 within the Stockpile Systems activities to support the continuation of the B61-12 non- 
nuclear upgrade study, with notification to cognizant congressional committees within 15 days of the 
implementation of this action: Provided further. That, of the amount appropriated in this paragraph, 
$3,000,000 shall be used for projects specified in the table that appears under the heading 
“Congressionally Directed Weapons Activities Projects in the joint explanatory statement 
accompanying the conference report on this Act.] 

Explanation of Change 

The FY 2011 Request provides an increase from the FY 2010 appropriation. Increases are provided for 
stockpile support, science, and infi-astructure in support of Department of Defense requirements. 


Weapons Activities Overview 


FY 2011 Congressional Budget 


54928A 


3/15/2010 



39 


Weapons Activities 
Overview 

Appropriation Summary by Program 

(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Weapons Activities 




Directed Stockpile Work 

1,590,152 

1,505,859 

1,898,379 

Science Campaign 

316,690 

295,646 

365,222 

Engineering Campaign 

150,000 

150,000 

141,920 

Inertial Confinement Fusion Ignition and High Yield Campaign 

436,915 

457,915 

481,548 

Advanced Simulation and Computing Campaign 

556,125 

567,625 

615,748 

Readiness Campaign 

160,620 

100,000 

1 12,092 

Readiness in T^hnlcal Base and Facilities 

1,674,406 

1,842,870 

1,848,970 

Secure Transportation Asset 

214,439 

234,915 

248,045 

Nuclear Counterrorism Incident Response 

215,278 

221,936 

233,134 

Faciliti^ and hafrastructure Recapitalization Program 

147,449 

93,922 

94,000 

Site Stewardship 

0 

61,288 

105,478 

Environmental Projects and Operations 

38,596 

0 

0 

Defense Nuclear Security 

735,208 

769,044 

719,954 

Cyber Security 

121,286 

122,511 

124,345 

Science, Technology and Engineering Capability 

30,000 

0 

20,000 

Congressionally Directed Projects 

22,836 

3,000 

0 

Use/Recission of Prior Year Balances 

0 

-42,100 

0 

Total, Weapons Activities 

6,410,000 

6,384,431 

7,008,835 


Public Law Authorization: 

National Defense Authorization Act for Fiscal Year 2010 (P.L. 1 11-84) 

Energy and Water Development and Related Agencies Appropriations Act, 2010 (P.L. 1 11-85) 
National Nuclear Security Administration Act, (P.L. 106-65), as amended 
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Outyear Appropriation 


Weapons Activities 
Directed Stockpile Work 
Science Campaign 
Engineering Campaign 

Inertial Confinement Fusion Ignition and High Yield 
Campaign 

Advanced Simulation and Computing Campaign 
Readiness Campaign 

Readiness in Technical Base and Facilities 
Secure Transportation Asset 
Nuclear Counterrorism Incident Response 
Facilities and Infrastracture Recapitalization Program 
Site Stewardship 
Defense Nuclear Security 
Cyber Security 
Total, Weapons Activities 


Summary by Program 


(dollars in thousands) 


1 FY2012 1 

FY2013 1 

FY2014 1 

FY20i5 1 

1,900,736 

1,999,470 

2,240,139 

2,346,254 

397,460 

418,823 

416,199 

394,766 

149,737 

134,996 

144,920 

145,739 

480,451 

475,597 

470,994 

484,812 

622,940 

616,257 

615,420 

633,134 

81,697 

70,747 

69,854 

72,584 

1,872,546 

1,841,325 

1,926,568 

1,997,764 

251,272 

249,456 

252,869 

261,521 

222,914 

222,508 

235,300 

237,986 

94,000 

94,000 

0 

0 

101,929 

103,536 

174,071 

205,802 

730,944 

729,609 

728,925 

740,649 

126,046 

125,822 

125,707 

127,189 

7,032,672 

7,082,146 

7,400,966 

7,648,200 


Mission 

The Weapons Activities appropriation maintains a nuclear security infrastructure of people, programs, 
and facilities that provide specialized scientific, technical, and engineering capabilities for stewardship 
of the nuclear weapons stockpile and other national security needs. 

Benefits 

Programs funded by the Weapons Activities appropriation benefit the nation by supporting a broad 
range of national security priorities. The nuclear security enterprise ensures a robust, nationwide 
infi'astructure staffed by a highly specialized and trained scientific and technical workforce. The 
facilities that make up the enterprise are committed to safe and secure operations, and good stewardship 
of the environment. The nuclear security laboratories, plants and test sites serve not only as national 
security assets, but as important educational and community resources as well. The nuclear security 
enterprise’s infrastructure and workforce provide world-leading science, technology, and engineering 
capabilities. While these are focused on nuclear weapons stewardship and maintenance of our nuclear 
deterrent, they are strongly leveraged for broader national security mandates and scientific innovation. 
Programs funded by the Weapons Activities appropriation are also integrated into the nation’s homeland 
security structure through their support of safeguards and security and nuclear counterterrorism and 
incident response. 

Performance 

All of the programs within the Weapons Activities appropriation support Secretarial Goal 3 - Security: 
Reduce nuclear dangers and environmental risks. NNSA will: maintain the nuclear weapons 
stockpile and dismantle excess nuclear weapons consistent with the anticipated requirements in the 
Nuclear Posture Review (NPR); transform the inffastmcture of the nuclear security enterprise; rebuild 
the science and technology capabilities of the enterprise to assure continued warhead certification 
without underground nuclear testing; provide nuclear counterterrorism and emergency response assets in 
support of homeland security; and maintain comprehensive security for facilities, employees, and 
information assets. 
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In addition, select programs within this appropriation support Secretarial Goals 1 - Innovation: Lead 
the world in science, technology and engineering and Goal 2 - Energy: Build a competitive, low- 
carbon economy and secure America’s energy future. 

NNSA will leverage its nuclear security science, technology, and engineering capabilities to promote 
solutions to Energy initiatives and support Innovation and education. 

Means and Strategies 

The Weapons Activities appropriation request represents a renewed path forward for sustaining the 
nation’s nuclear deterrent. This budget reflects a stockpile management program investment strategy 
consistent with the challenge of (a) transitioning to a smaller nuclear stockpile that remains safe, secure, 
and effective without underground nuclear testing; (b) strengthening the NNSA science, technology, and 
engineering base; (c) modernizing the physical infrastructure; and (d) streamlining the enterprise’s 
physical and operational footprint. These investments will strengthen the nation’s security while also 
supporting a reduced reliance on nuclear weapons in the nation’s security posture. 

The means and strategies to be employed encompass all major aspects of the deterrent; the stockpile 
itself; the science, technology, and engineering base which underpins the nation’s ability to sustain the 
stockpile as safe, secure, and effective; and the production and laboratory physical infrastructure. 
Technical issues within the stockpile will be identified and addressed because new weapons systems will 
not be built. The stockpile management program will undertake life extension work on legacy weapons 
systems to assure their effectiveness, while enhancing warhead safety and security, without requiring 
additional underground nuclear tests. 

The NNSA science, technology, and engineering (ST&E) capabilities will be strengthened to underwrite 
the deterrent and continued attention will be given to attracting, training, and retaining a skilled, 
knowledgeable, and motivated workforce. As the stockpile decreases in size, the role of ST&E within 
the future deterrent increases in importance. 

The current production infrastructure was established during the Cold War, is 50-60 years of age, and 
decades beyond its original design life. It will be recapitalized to be made more efficient and correctly- 
sized and able to execute stockpile life extension activities, dismantlement of surplus weapons as the 
stockpile size decreases, surplus fissile materials management and disposition, and other nuclear security 
needs. 

Proposed funding will continue the Stockpile Stewardship Program as the essential capability needed to 
assure that the stockpile is maintained in a safe, secure, and effective condition. Over the past 15 years, 
the nation has made significant investment in stockpile stewardship tools and capabilities, which allow 
the nuclear weapons stockpile to be annually assessed and certified as safe, secure, and effective, 
without requiring underground nuclear tests. While challenges remain, the growing knowledge and 
understanding of the stockpile enabled by these tools have reached a level of maturity that not only 
replaces the need to conduct underground tests, but surpasses the benefits originally realized by previous 
testing. The data collected from hundreds of previous nuclear tests, along with continued experimental 
science, remain available to validate predictive simulations of weapons performance. Many of the gaps 
are closing - or are closed — in understanding the key physics processes, and insights into system and 
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component aging are being realized. These insights will enable better preventative care for the 
stockpile. 

The proposed stockpile management program emphasizes the following specific requirements to be met 
byNNSA: 

■ Produce sufficient quantities of W76-1 warheads to meet Navy requirements; 

■ Complete a life extension of the B61 that meets all safety, security, use control, and reliability 
objectives; 

■ Initiate a life extension study to explore the path forward for the W78 and the W88 systems; 

■ Modernize plutonium capabilities including the design and construction of the Chemistry and 
Metallurgy Research Facility Replacement - Nuclear Facility; 

■ Modernize uranium capabilities with emphasis on the Uranium Processing Facility; and 

• Sustain and strengthen the ST&E and surveillance base essential to supporting the stockpile. 

The NNSA will conduct research and a wide range of tests, experiments, and computational simulations 
to assess the continuing safety and reliability of the nation’s nuclear weapons stockpile. Overall, 
technical reviews by the weapons laboratories of the stockpile will encompass laboratory and flight tests 
of materials, components, and warhead subsystems, as well as numerical simulations. Nuclear weapons 
analyses will utilize data archived from past underground nuclear tests, along with laboratory 
experiments that include dynamic experiments with plutonium and other materials. 

Working through its nuclear security enterprise, the NNSA will make deliveries of limited life and other 
components for nuclear weapons stockpile management and refurbishment, according to schedules 
developed jointly by the NNSA and the Department of Defense (DoD). Dismantlement activities are 
also carried out in support of this objective in concert with NNSA’s commitment to transition to a 
smaller stockpile that remains safe, secure, and effective. 

The NNSA will continue activities that develop or mature critical capabilities needed to achieve nuclear 
weapons stockpile certification, develop certification processes to replace aged components that can no 
longer be reproduced, and develop modem surety technologies for insertion in the stockpile. The 
Campaigns are forward-looking efforts with specific objectives and milestones, planned and executed by 
integrated teams from the laboratories, the Nevada Test Site (NTS), and the production plants. 

The NNSA will continue to oversee and maintain the physical plant inffastracture at the national 
security laboratories, NTS, and production plants, according to applicable statutes, laws, agreements, 
and standards. The NNSA will continue to institutionalize responsible and accountable corporate 
facilities management processes and incorporate best practices from industry and other organizations. 
This includes implementation of a planning process that results in the submission of Ten-Year Site Plans 
(TYSPs) that establish the foundation for the strategic platming of the facilities and infrastructure of the 
enterprise. 

The NNSA is a government-owned, contractor-operated enterprise, with the exception of the Secure 
Transportation Asset (STA) program, which is government-owned and operated. The NNSA works 
proactively with its contractors, external regulators, and host communities to assure that facilities and 
operations are in compliance with all applicable statutes and agreements to preclude any adverse impact 
to the environment, safety, and health of workers and the public and to address emergency management 
issues while minimizing unscheduled disraption to program activities that could affect performance. 
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The NNSA will continue to meet transportation requirements resulting from dismantlement and 
maintenance schedule for the nuclear weapons stockpile and the Secretarial initiative to consolidate the 
storage of nuclear material. The continued investments in the recruitment and training of the federal 
agent workforce and their vehicle and equipment requirements will maintain an effective mission 
capacity. 

The NNSA will also provide protection for NNSA personnel, facilities, nuclear weapons, and 
information from a wide-ranging set of threats, most notably from terrorism attacks in the United States. 
An important aspect of this strategy is ensuring that sufficient information technology and information 
management security safeguards are implemented throughout the NNSA nuclear security enterprise. 
Some activities will be conducted in partnership with DoD, ranging from training in nuclear weapons 
field maintenance to partnerships in research for science and technology for nuclear security. Stockpile 
Stewardship activities are synergistic with work undertaken to support other national security missions 
often referred to as ’’work for others” activity, sponsored principally by the DoD and Department of 
Homeland Security (DHS). 

Validation and Verification 

To validate and verify program performance, the NNSA will conduct various internal reviews and 
audits. Each year, the NNSA programmatic activities are subject to continuing external independent 
review by the Congress, the U.S. Govenunent Accountability Office, the Department’s Inspector 
General, the National Security Council, the Defense Nuclear Facilities Safety Board, the Department’s 
Office of Engineering and Construction Management, the Department’s Office of Health, Safety and 
Security, and various scientific groups. Additionally, the NNSA Headquarters senior management and 
field managers conduct frequent, in-depth reviews of cost, schedule, and scope to ensure projects are 
maintained on schedule and within budget. 

The NNSA Administrator reviews each NNSA program as part of the NNSA's PPBE Evaluation 
process. These reviews, usually conducted annually, include the NNSA Management Council and focus 
on both technical and financial information to identify issues, monitor program progress, and make 
recommendations for corporate improvement. The focus of these reviews is to verify and validate that 
NNSA programs are on track to meet their long-term goals and annual targets. Periodic program 
reviews are also conducted (e.g,, critical programs such as the Life Extension Programs are reviewed 
monthly and quarterly program reviews are conducted for all programs). The focus of these reviews is 
to verify and validate that programs are achieving technical programmatic milestones, within planned 
scope, cost, and schedule that result in progress toward annual targets and long-term goals. More 
detailed program reviews are conducted by the program managers for weapons programs, with DoD 
customers. 

The results of all of these reviews are reflected quarterly in the DOE performance tracking system and 
annually in the NNSA Administrator's Annual Performance Report and DOE Performance and 
Accountability Report (PAR), Both of the latter documents help to measure the progress that the NNSA 
programs are making toward achieving annual targets en-route to long-term goals. These documents are 
at a summary level to help senior managers verify and validate progress towards the NNSA and 
Departmental commitments listed in the budget. 

The NNSA performs validations of approximately 20 percent of its budget on an annual basis. A three- 
Phase process was implemented in FY 2010 and was used to validate the FY 201 1 Budget Formulation 
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process and estimate. This process consists of Phase I; Validation of the Need for the Program’s 
Proposed Activities (Program Review), Phase II: Validation of the Budget Planning and Formulation 
Process (Budget Planning and Formulation Process Review), and Phase III: Pricing Validation of 
Selected Programs (Pricing Review). Budget validation efforts focus on determining consistency with 
NNSA strategic planning and program guidance, integration of planned activities/milestones with 
budget estimates, and reasonableness of budget estimates. During the FY 201 1 process, the Science 
Campaign, Secure Transportation Asset, Cyber Security, Defense Nuclear Security, and Elimination of 
Weapons-grade Plutonium Production programs participated in all three Phases. 

Major Outyear Priorities and Assumptions 

The outyear requirements for the Weapons Activities total $29,163,984,000 for FY 2012 through 
FY 2015. The Secretaries of DoD and DOE agree that it is necessary to modernize the nuclear weapons 
infrastructure of the United States, and this will require the investments over the long term reflected in 
the FYNSP. Modernization of the infrastructure, including major capital projects, is needed to ensme 
safe, secme, sustainable and cost-effective operations in support of scientific and manufacturing 
activities. It is also necessary to bolster key scientific, technical and manufacturing capabilities needed 
to ensure that the U.S. nuclear weapons stockpile remains safe, secure and effective while avoiding the 
requirement for new nuclear tests. 

Weapons Activities ADpropriation 

The request for this appropriation is $7,008,835,000, an increase of 9.8 percent over the FY 2010 
appropriated level. This level is sustained and increased in the later outyears. Increased funding is 
requested for programs in direct support of the nuclear weapons stockpile, for scientific, technical and 
engineering activities related to maintenance assessment and certification capabilities for the stockpile, 
and for critical infrastructure improvements. The stockpile management program is funded within this 
appropriation. 

Stockpile Support 

Stockpile Support (Directed Stockpile Work, Readiness Campaign) is a key component of the stockpile 
management program that ensures that we meet the commitments made by President Obama, in his 
April 5, 2009 Prague speech, that “. . .the United States will maintain a safe, secure, and effective arsenal 
to deter any adversary, and guarantee that defense to our allies . . . ”. The FY 20 1 1 -FY 20 1 5 budget 
proposal for Stockpile Support continues significant efforts to meet Administration and Secretarial 
priorities for the enterprise with the following emphases: 

• Ensuring that the nation's nuclear weapons are safe, secure and reliable, without the use of 
underground nuclear testing; and 

• Delivering nuclear weapons with improved safety and security features through the execution of Life 
Extension Programs (LEPs) for key weapons systems; and 

• Meeting DoD production requirements while strengthening management of the nuclear weapons 
stockpile. 
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(dollars in thousands) 


FY2009 

FY2010 






Actual 

Current 

Fy20II 





Appropriation 

Appropriation 

Request 

FY2012 

FY2013 

FY2014 

FY2015 


StockpOe Support 

Directed Stockpile Woric 

1,590,152 

1,505,859 

1,898,379 

1,900,736 

1,999,470 

2,240,139 

2,346,254 

Readiness Campaign 

160,620 

100,000 

U2,092 

81.697 

70,747 

69,854 

72.584 

Total, Stockpile Support 

1,750,772 

1,605,859 

2,010,471 

1,982,433 

2,070,217 

2,309,993 

2,418,838 


The Administration’s anticipated Nuclear Posture Review (NPR) and affiliated documents will establish 
the nuclear security requirements. This budget request is based on the following specific stockpile 
requirements: 

■ Produce sufficient quantities of W76-1 warheads to meet Navy requirements; 

■ Complete a nuclear and non-nuclear life extension of the B61 to meet all safety, security, use 
control, and reliability objectives; 

• Start an additional life extension study for the W78 and W88 warheads; and 

• Restores sufficient funds for warhead surveillance and for the science and technology that support 
stockpile assessment and certification in the absence of nuclear testing. 

Science. Technology, and Engineering (ST&E) 

Science, Technology and Engineering (Science Campaign, Engineering Campaign, Inertial Confinement 
Fusion and High Yield Campaign, Advanced Simulation and Computing Campaign, Science, 
Technology and Engineering Capability) request ensures that we keep the commitment made by 
President Obama, in his April 27, 2009 address to the National Academy of Sciences, that “Science is 
more essential for our prosperity, our security, our health, our environment, and our quality of life than it 
has ever been before. . .” is the reality of today’s security environment that the United States requires an 
agile and responsive national security science, technology, and engineering funded enterprise to remain 
protected from the threats of today and the future. Sustaining the national security ST&E capabilities 
within the NNSA is important for more than the need to assess and monitor the nuclear weapons 
stockpile. While national ST&E investments are instrumental in transitioning to a 21st century nuclear 
deterrent strategy, they are also key to a range of national security issues, tools, and solutions. NNSA 
and its laboratories have the unique capability to take on complex projects requiring both breadth and 
depth of science as well as an ability to respond to rapidly changing priorities. The FY 201 1-FY 2015 
ST&E budget proposal meets Administration and Secretarial priorities for the enterprise with the 
following emphases: 

■ Sustaining the national security ST&E supported capabilities; 

■ Strengthening nuclear weapons assessment and life extension through scheduled development of the 
predictive capability framework; 

• Achieving scientific milestones essential to assess and certify the stockpile without underground 
testing; and 

• Supporting key national security issues by maintaining tools and capabilities to find solutions to 
current and emerging national scientific problems. 
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(dollars in thousands) 


FY 2009 

FY2010 






Actual 

Current 

FY2011 





Appropriation 

Apprc^riation 

Request. 

FY2012 

FY2013 

FY 2014 

FY2015 


Science, Technology and 
Engineering 

Science Campai^ 

316,690 

295,646 

365,222 

397,460 

418,823 

416,199 

394,766 

Engineering Campai^ 

150,000 

150,000 

141,920 

149,737 

134,996 

144,920 

145,739 

Inertial Confinement Fusion 
Ignition and High Yield 

Cair^iaign 

436,915 

457,915 

481,548 

480,451 

475,597 

470,994 

484,812 

Advanced Simulation and 
Computing Campaign 

556,125 

567,625 

615,748 

622,940 

616,257 

615,420 

633,134 

Science, Technology and 
Engineering Capability 

30,000 

0 

20,000 

0 

0 

0 

0 

Total, Science, Technology and 
Engineering 

1,489,730 

1,471,186 

1,624,438 

1,650,588 

1,645,673 

1,647,533 

1,658,451 


The integration of the multi-disciplinary national security science and technology skills within the 
NNSA provides the nuclear security enterprise the versatility to address urgent national needs on 
appropriate time scales. It is essential that planning of NNSA scientific, technology, and engineering 
base takes on a strategic perspective to ensure agile and responsive capabilities. Transparency into these 
capabilities and the investments made in them is critical. The Secretary challenged the Department to 
identify science and technology innovations that drive the economy, impact climate change and energy 
security, and enhance national security. NNSA programs contribute to addressing these challenges. 

Despite the classified nature of NNSA’s mission, many of the science and engineering activities are 
unclassified and can, and in some cases already do, involve universities, industry and civilian agencies. 
Specific actions are being initiated to improve the open communication and facilitate such cooperation. 
One example is the Livermore Valley Open Campus with both Lawrence Livermore National 
Laboratory and Sandia National Laboratories-Califomia modified physical space on the government- 
owned property to provide for easier access by visiting scientists, particularly researchers associated 
with transportations science (Combustion Research Facility operated by the Office of Science) and high 
energy density physics (National Ignition Facility). 

NNSA ST&E supports several key national priorities. The Administration has made ratification of the 
Comprehensive Test Ban Treaty (CTBT) and the aggressive pursuit of nonproliferation goals, including 
securing dangerous nuclear materials world wide. Science and engineering advances are foundational 
for achieving these goals. NNSA programs have, since 1992, assured confidence in the U.S. nuclear 
deterrent without nuclear testing and provided high confidence assessments of the capabilities of 
potential adversaries to guard against technological surprise. NNSA-developed technologies support 
treaty monitoring and verification as well as broader homeland security detection needs. 

The science and engineering basis for assessing and certifying nuclear devices has systematic gaps that 
are being closed by application of advanced computing, materials research, and foreseeable advances in 
high energy density physics including fusion ignition. A Predictive Capability Framework identifies 
specific advances and expected time scales for resolution of questions regarding all aspects of the 
performance of nuclear weapons. The ST&E activities within the nuclear security enterprise utilize this 
framework and fund the detailed activities necessary to provide the experimental data, models and 


Weapons Activities Overview 


FY 2011 Congressional Budget 


54928A 


3/15/2010 




47 


simulation capability, and certification methodologies to be used in concert with historical nuclear test 
data to gain adequate confidence in the reliability, safety and security of our warheads without nuclear 
tests. These capabilities are also applied to assess and counter increasingly more advanced threats from 
adversaries and the possibility of attack or sabotage on nuclear facilities and processes. The same 
capabilities for assessing our stockpile and detecting nuclear materials are central to assessing foreign or 
improvised nuclear devices so that threats can be avoided, disabled or attributed. This field of nuclear 
forensics and counterterrorism is increasingly enabled by NNSA’s science and engineering advances. 

The applications of ST&E funded capabilities not only advance NNSA’s nuclear program, but are 
increasing used to support related national security and economic goals. The technical approaches for 
nuclear analysis and security issues developed in NNSA are useful to other national security, scientific, 
and economic programs. For example, stockpile analysis and assessment by the NNSA has driven 
advances in computing power that have enabled U.S. leadership and demonstrated progress on complex 
applied technical problems. These computational powers, and the techniques for its application, have 
broad value that can be applied to analysis of a wide range of national energy issues. For example, the 
approach taken for quantifying margins and uncertainty for establishing confidence bounds for systems 
that are not amenable to statistical testing methods is applicable in many engineering analyses and 
complex problems. Fusion ignition, under development for investigations of nuclear explosion physics, 
has potential for nuclear energy applications being analyzed within the Offices of Science and Nuclear 
Energy. Other parts of the DOE and other agencies require access to the NNSA’s capabilities. 

To enhance the application of NNSA’s capabilities to broad national security and economic goals, 
NNSA is engaging with the other parts of DOE and other agencies in developing a strategy to make 
available and support enhancements of NNSA capabilities. Through such joint planning the science and 
engineering activities within NNSA can be tuned to give value to a greater range of national interests. 
Specific funding for joint activities is currently small and aimed at technical issues that clearly advance 
program goals of all of the participants. The emphasis on growing cross-cutting projects will grow in 
future years. 

Infrastructure 

The President’s FY 2011 Request for Infrastructure (Readiness in Technical Base and Facilities, Secure 
Transportation Asset, Facilities and infrastracture Recapitalization Program, and Site Stewardship) 
continues significant efforts to meet Administration and Secretarial priorities for Infrastructure with the 
following emphases: 

■ Bringing the plutonium and uranium manufacturing infrastructure up to modem safety and security 
standards; 

• Ensuring environmental compliance and energy and operational efficiency throughout the nuclear 
security enterprise, while modernizing, streamlining, consolidating, and sustaining the stewardship 
and vitality of the sites; 

■ Consolidating environmental, nuclear materials integration, energy projects (to meet Executive 
Order 13423, Strengthening Federal Environmental, Energy, and Transportation Management), 
facility deactivation and demolition, and waste management activities into Site Stewardship, and 

• Reducing the deferred maintenance backlog for critical facilities that will not be replaced. 
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(dollars ia thousands) 


FY2009 

FY2010 






Actual 

Chinait 

FY20n 





y^propriation 

Apix'opriaHon 

Request 

FY2012 

FY2013 

FY 2014 

FY2015 


infrastructure 

Readings in Technical Base and 
Facilities, Operations and 
Maintenance 

1,359,938 

1,538,966 

1,449,954 

1,330,260 

1,285,404 

1,233,116 

1,275,508 

Readme^ in Technical Base and 
Facilities, Consttuction 

314,468 

303,904 

399,016 

542,286 

555,921 

693,452 

722,256 

Secure Tran^ort^ion Asset 

214,439 

234,915 

248,045 

251,272 

249,456 

252,869 

261,521 

Facilities and Infrastructure 
Recapitalization 

147,449 

93,922 

94,000 

94,000 

94,000 

0 

0 

Site Stewardship 

0 

61,288 

105,478 

101,929 

103,536 

174,071 

205,802 

Environmental Projects and 
O^ratios 

38,596 

0 

0 

0 

0 

0 

0 

Congressionally Directed 

Proejcts 

22,836 

3,000 

0 

0 

0 

0 

0 

Use of Prior Year Balances 

0 

-42,100 

0 

0 

0 

0 

0 

Total, Infrastructure 

2,097,726 

2,193,895 

2,296,493 

2^19,747 

2,288317 

2353,508 

2,465,087 


The FY 201 1 budget provides increases for construction of replacement plutonium research and uranium 
manufacturing facilities. Current plutonium research and uranium manufacturing facilities (CMR 
facility at LANL and Building 9212 at Y-12 respectively) have significant safety concerns that have 
been identified by the Defense Nuclear Facilities Safety Board and others, and these facilities need to be 
closed at the earliest feasible date. Until that time, continued operation requires stringent administrative 
and safety control measures, which affect the efficiency and cost of operations. 

To improve visibility of maintenance at its facilities, NNSA is implementing unique Budget and 
Reporting codes within Weapons Activities, Readiness in Technical Base and Facilities. This additional 
information will allow Program Managers and Site Office Managers to make more informed decisions 
to ensure that maintenance is properly defined, captured, and adequately funded. 

Security and Nuclear Counterterrorism 

The President’s FY 201 1 Request continues to meet Administration and Secretarial priorities for 
Security and Nuclear Counterterrorism (Defense Nuclear Security, Cyber Security, and Nuclear 
Counterterrorism Incident Response) with the following emphases: 

• Defense Nuclear Security (DNS) will provide protection firom a full spectrum of threats, most 
notably terrorism, for NNSA personnel, facilities, nuclear weapons through the use of protective 
forces and physical protection systems; 

■ Supporting Cyber Security revitalization, certification and accreditation, and education and training 
initiatives, and 

• Providing nuclear emergency response assets in support of homeland security, and continuing 
Research and Development efforts for Render Safe, in addition to concentration in collaborative 
roles in countering nuclear terrorism in support of national security. 
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(dollars in thousands) 


FY 2009 

FY2010 






Actual 

CUTTCTt 

FY20I1 





Appropriation 

Appropriation 

Request 

FY2012 

FY2013 

FY 2014 

FY2015 


Security aud Nuclear Counterterrorism 
Defense Nuclear Security 

735,208 

769,044 

719,954 

730,944 

729,609 

728,925 

740,649 

Cyber Security 

121,286 

122,511 

124,345 

126,046 

125,822 

125,707 

127,189 

Nuclear Counterterrorism 

Incident Response 

215,278 

221,936 

233,134 

222,914 

222,508 

235,300 

237,986 

Total, Security and Nuclear 
Counterterrorism 

1,071,772 

1,113,491 

1,077,433 

1,079,904 

1,077,939 

1,089,932 

1,105,824 


The President’s FY 201 1 Request continues the FY 2010 approach to funding security costs. It provides 
direct funding for the mission base program for Defense Nuclear Security, Although there is a decrease 
in the Defense Nuclear Security budget it continues to provide physical security protection from a full 
spectrum of threats. The budget request is based on risk-informed decisions and is fully consistent with 
the Department’s Graded Security Protection policy. Costs of routine security for Work for Others will 
continue to be provided via full cost recovery. Extraordinary security requirements for Work for Others 
projects will be direct charged to those customers. 

Cyber Security funding sustains NNSA’s information infrasfructure and upgrades elements to counter 
emerging cyber threats from external and internal attacks using the latest available technology. 

Increased support to the Technology Application Development program supports the implementation of 
risk mitigation processes complex-wide. 

Nuclear Counterterrorism and Incident Response funding supports emergency management and 
response activities that ensure a central point of contact and integrated response to emergencies 
requiring DOE assistance, including the Nuclear Emergency Support Team, which responds to nuclear 
terrorist threats. The budget increase is focused in the counterterrorism programs, and enables 
specialized R&D for technical analysis, equipment, and procedures necessary to maintain the nation's 
capabilities for research on non-stockpile nuclear weapons designs; e.g.. Improvised Nuclear Devices or 
Radiological Dispersal Devices and the laboratory analysis of their aftermath as well as ensuring that we 
will be able to meet the expectations of DoD in our role for worldwide render safe support. 

Department of Energy (DOEl Working Capital Fund fWCFl Support 

The DOE WCF Board has extended the policy for using program funding to finance WCF activities. 
Beginning in FY 201 1, NNSA programs will fund a pro rata share by Appropriation of certain DOE 
Working Capital Fund activities. FY 201 1 projected NNSA program allocations are as follows: 

DOEnet ($482,000) for DOE telecommunications services; Financial Statement Audits ($4,514,000), 
previously budgeted by the DOE Office of Inspector General; Defense Contract Audit Agency (DCAA) 
Audits ($3,076,000) for procurement management; iManage ($3,121,000) for corporate systems that 
support the DOE accounting, finance, procurement and budgeting processes; and Financial Control 
Reporting Assessment ($1,502,000). Tbe NNSA’s total contribution to the WCF from both Program 
and Program Direction funds for FY 201 1 is projected at $35,942,000. 

The NNSA Weapons Activities appropriation projected allocation of the DOE Working Capital Fund for 
FY 2011 is $8,325,382. 
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Historically Black Colleges and Universities (HBCU) Support 

The NNSA has established program to target research opportunities for HBCU institutions to increase 
their participation in national security-related research and to train and recruit qualified HBCU graduates 
for employment ivithin the national security enterprise. The majority of the efforts directly support 
program activities, and programs funded in the Weapons Activities appropriation plans to fund research 
with the HBCU totaling up to approximately $6,000,000 in FY 2011, in areas including engineering, 
material sciences, computational science, disaster modeling, and environmental sciences. 
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Directed Stockpile Work 
Funding Profile by Subprogram 


(dollars in tbousmids) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Directed Stockpile Work 

Life Extension Programs 

B61 Life Extension Program 

1,854 

0 

0 

W76 Life Extension Program 

203.189 

223,196 

249.463 

Subtotal, Life Extension Programs 

205,043 

223,196 

249,463 

Stockpile Systems 

B6l Stockpile Systems 

90,204 

91,956 

317,136 

W62 Stoclq>ile Systems 

1,500 

0 

0 

W76 Stockpile Systems 

63,219 

56,554 

64,521 

W78 Stockpile Systems 

40,347 

48,311 

85,898 

W80 Stockpile Systems 

30,712 

27,398 

34,193 

B83 Stoclq)ile Systems 

26,938 

33,502 

39,349 

W87 Stoclqsile Sj^tems 

40,949 

48,139 

62,603 

W88 Stockpile Systems 

43,928 

51,940 

45,666 

Subtotal, Stockpile Systems 

337,797 

357,800 

649,366 

Weapons Dismantlement and Disposition 

99-D-141-01 Pit Disassembly and Conversion Facility-SRS 

24,883 

0 

0 

99-D-141-02 Waste Solidification Buiiding-SRS 

40,000 

0 

0 

Weapons Dismantlement and Disposition 

52,695 

96,100 

58,025 

Pit Disassembly and Conversion Facility-O&M 

69.351 

0 

0 

Subtotal, Weapons Dismantlement and Disposition 

186,929 

96,100 

58,025 

Stockpile Services 

Production Support 

308,806 

300,037 

309,761 

Research & Development Support 

35,049 

37,071 

38,582 

Research & Development Certification and Safety 

169,403 

166,523 

209,053 

Management, Technology, and Production 

192,072 

183,223 

193,811 

Plutonium Capability 

155,053 

0 

0 

Plutonium Sustainment 

0 

141,909 

190,318 

Subtotal, Stockpile Services 

860383 

828,763 

941,525 

Total, Directed Stockpile Work 

1,590,152 

1,505,859 

1,898,379 
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Outyear Funding Profile by Subprogram 


Directed Stockpile Work 

Life Extension Programs 

W76 Life Extension Program 

255,000 

255,000 

255.000 

255,000 

Subtotal, Life Extension Programs 

255,000 

255,000 

255,000 

255,000 

Stockpile Systems 

B6i Stockpile Systems 

337,851 

394,027 

437,518 

512,296 

W76 Stockpile Systems 

56,418 

58,312 

55,396 

54,038 

W78 Stockpile S 5 ^tems 

104,964 

156,340 

346,923 

345,359 

W80 Stockpile Systems 

31,627 

34,566 

35,974 

36,621 

B83 Stockpile Sj^tems 

37,160 

38,294 

42,621 

42,059 

W87 Stockpile Systems 

67,754 

64,924 

51,898 

50,433 

W88 Stockpile Systems 

61,229 

65.094 

69,777 

68,648 

Subtotal, StockpUe Systems 

697,003 

811,557 

1,040,107 

1,109,454 

Weapons Dismantlement and Disposition 

53327 

48,446 

58,102 

60,089 

Stoclq)ile Services 

Production Support 

288,227 

271,067 

265,429 

274,509 

Research & Development Support 

35,044 

34,667 

35,497 

36,711 

Research & Development Certification and Safety 

207,133 

213,923 

214,632 

222,777 

Management, Technology, and Production 

202,020 

196,676 

198,660 

205,454 

Plutonium Sustainment 

162.982 

168.134 

172,712 

182.260 

Subtotal, Stockpile Services 

895,406 

884,467 

886330 

921,711 

Total, Directed Stockpile Work 

1,900,736 

1,999,470 

2,240,139 

2346,254 


(dollars in thousands) 


1 Fy2012 1 

1 FY2013 1 

1 FY2014 

1 FY2015 1 


Mission 

The Directed Stockpile Work (DSW) program contributes to national security by enhancing the safety 
and security and ensuring the reliability of the Nation’s nuclear weapons stockpile for a continued 
effective deterrent, without underground nuclear testing. DSW provides nuclear warheads and bombs 
for the National Nuclear Security Administration (NNSA), to the Department of Defense (DoD) in 
accordance with the President’s Nuclear Weapons Stockpile Plan (NWSP). The NWSP directs the 
number and type of weapons for the DoD and NNSA to maintain. 

The Nation’s nuclear weapons stockpile consists of warheads and bombs whose average age is 
approximately 25 years. A stockpile management program is needed to ensure that all weapons in the 
stockpile are safe, secure, and effective. Its components must include stockpile stewardship, enhanced 
surveillance and assessment, and life extensions that are executed after evaluating a spectnun of possible 
options. DSW supports many of these stockpile management program requirements. DSW provides 
evidence of the health of the nuclear weapons stockpile through its bi-aimual weapons reliability reports 
to the DoD and the Annual Assessment to the President. In addition, DSW supports nonproliferation 
goals and international commitments to eliminate nuclear materials available for military use through 
the dismantlement and disposition of retired weapons and weapons components. 
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DSW also interfaces with other mission areas including Campaigns to provide the necessary tools and 
capabilities to assess the reliability and performance of the Nation’s aging stockpile. These include: 
Science, Engineering, Inertial Confinement Fusion, Readiness, and Advanced Simulation and 
Computing Campaigns. Readiness in Technical Base and Facilities (RTBF) supports DSW 
infrastructure sustainment and facility modifications. The Secure Transportation Asset supports DSW 
through the movement of weapons and components. 

DSW works with Defense Nuclear Security to ensure that persoimel, facilities, and nuclear weapons 
remain protected from a full spectrum of threats. Similarly, the Cyber Security program implements a 
flexible, comprehensive, and risk-based approach to protecting the NNSA information and information 
assets. The crosscutting mission of DSW increases the need for mature programmatic interrelationships 
beyond those within the Weapons Activities appropriation, including; Nonproliferation, Nuclear 
Energy, Environmental Management, and Homeland Security. 

These other programs leverage technical capabilities such as those maintained within the materials 
processing enterprises of plutonium, uranium, and tritium sustainment. Specifically within DSW, the 
Plutonium Sustainment Program integrates with the overarching plutonium program plans, campaigns, 
facilities, and the technical base (personnel and skills) and provides a means to maintain the necessary 
capability required for mission success. 

DSW sustains and retains the technical skills and infrastructure critical to the Nation’s ability to work 
with plutonium material across a range of applications. The skills and infrastructure historically retained 
by the weapons program serve other national missions, such as Pu-238 Heat Source production for the 
National Aeronautics and Space Administration, Advanced Nuclear Fuels development, production of 
parts and shapes for scientific experimental purposes, nuclear forensics support, weapons dismantlement 
demonstration related to mixed oxide (MOX) feed for plutonium disposition, and support to 
international standards. 

DSW derives its nuclear weapons stockpile requirements from the President’s NWSP. The NWSP is 
developed through the Nuclear Weapons Council (NWC), jointly convened by DOE and DoD to 
develop recommendations to the President. It drives ongoing maintenance activities, warhead life 
extension needs, stockpile surveillance and assessment, and research and development (R&D) of new 
technologies needed to support the current and future stockpiles. DSW will, in coordination with the 
DoD: (1) provide unique people skills, equipment, testers, and logistics support to perform nuclear 
weapons operations; (2) produce and replace limited life components; (3) conduct scheduled weapons 
maintenance; (4) conduct surveillance and evaluations to assess weapons reliability and to 
detect/anticipate potential weapons issues; (5) quantify margins and uncertainties in order to better 
assess and certify the nuclear stockpile; (6) develop options for enhanced safety, security, and 
effectiveness for insertion into Life Extension Programs (LEPs)/modifications/alterations; (7) efficiently 
extend the life of existing weapons systems through authorized modifications to correct technical issues 
and enhance safety, security, and effectiveness; (8) provide for dismantlement and disposition of 
weapons and components for systems retired from the stockpile, and (9) sustain the plutonium 
infrastructure to meet enduring national requirements unique to this special nuclear material. 

Benefits 

Within DSW, four major activities make unique contributions to the Government Performance and 
Results Act (GPRA) Unit Program Number 26 and to the stockpile management program: (1) LEPs; 
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(2) Stockpile Systems; (3) Weapons Dismantlement and Disposition; and (4) Stockpile Services, which 
includes Production Support; R&D Support; R&D Certification and Safety; Management, Technology 
and Production (MTP); and Plutonium Sustainment. Obligations and costs are reported at lower levels, 
(e.g., R&D and Stockpile Management for each weapon type, and discrete categories under Stockpile 
Services.) 

Life Extension Programs extend the stockpile lifetime of a warhead and the warhead components and 
enable the Nation’s nuclear weapons stoc^ile and supporting nuclear security enterprise to respond to 
threats of the 21st century without developing new weapons systems. Activities including R&D and 
production work are required to ensure weapons continue to meet national security requirements. LEPs 
not only extend the life of a warhead, but provide the opportunity to further enhance surety by installing 
enhanced safety and secmity features. 

Stockpile Systems directly execute sustainment activities for the active stockpile. Specifically, weapons- 
specific R&D assessment and certification activities, weapons component qualification, limited life 
component exchange activities, surveillance activities, maintenance, feasibility and safety studies, and 
military liaison work for the B61, W76, W78, W80, B83, W87, and W88 weapons systems. Stockpile 
evaluation provides the basis for the NNSA assessment through stockpile stewardship in the absence of 
nuclear testing. In addition, Stockpile Systems includes limited weapons refurbishments below the 
requirements for separate reporting as a life extension program, and life extension studies prior to 
approval of full-scale engineering development. 

Weapons Dismantlement and Disposition (WDD) activities enable the elimination of retired weapons 
and weapons components and reduces the security and maintenance burden of legacy warheads and 
bombs. WDD includes the dismantlement and disposition of retired weapons, weapons components, 
and supporting functions. Plutonium components removed from weapons get placed, and remain in 
storage pending final disposition decisions (e.g., processing into oxides for the fabrication of MOX 
fuel). Success of the WDD program relies heavily on the Secure Transportation Asset, Production 
Support, and RTBF to provide the base capability for all WDD activities. 

Stockpile Services provides the foundation for all DSW operations. Specifically, base capabilities 
underlying: R&D and production support for multiple warheads and bombs; certification and safety 
efforts, quality engineering and plant management, technology, maintenance and/or replacement of 
weapons related equipment, and production services. Stockpile Services also includes the funding 
associated with Plutonium Sustainment to achieve and maintain a cost-effective plutonium capability. 
The success of all DSW activities relies on Stockpile Services to enable sustainment of the DSW 
programs by providing base capabilities. 

Planning and Scheduling 

The DSW Implementation Plans contain cost, scope, and schedule for work activities. More detailed 
classified schedules are contained in site R&D and production documents. The Production and Plaiming 
Directive (P&PD) delineates current stockpile maintenance, refurbishment, and life extension efforts. 
These requirements are further promulgated to the national security enterprise through individual 
weapons Program Control Documents (PCDs) and the Master Nuclear Schedule (MNS). 
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Weapons Systems Cost Data 

A classified annex, which contains the Selected Acquisition Report (SAR) for the W76 LEP, 
supplements the Weapons Activities portion of the budget. 
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FY 2009 Accomplishments 
Life Extension Programs 

■ Delivered B61-7/1 1 LEP units to the Air Force on time having completed 100 percent of planned 
retrofits for FY 2009 at Pantex and 100 percent of production activity at Y- 12 for the program. 

• Completed W76-1 DoD Design Review and Acceptance Group. 

■ Completed W76-1 SS-21 Authorization activities for disassemblies and inspections (D&I) and 
assembly operations in a 5kV environment at Pantex. 

• Achieved W76-l/Mk4A telemetered Joint Test Assembly (JTAl) First Production Unit (FPU). 

• Received W76-1 Phase 6.6 Authorization. 

StockpUe Systems 

■ Within all Systems (B61, W76, W78, W80, B83, W87, W88): 

o Delivered all scheduled Limited Life Components (LLC) and alteration kits to the DoD; 
o Produced 933 reservoirs at Kansas City Plant (KCP); 
o Filled 825 reservoirs at Savannah River Site (SRS); 
o Produced 356 neutron generators at Sandia National Laboratories (SNL); 
o Shipped 1524 Group Ten kits to DoD used in field maintenance; 
o Shipped 793 Alt 900 kits for reservoir removal; 

o Completed all Annual Assessment Reports and Laboratory Director letters; and 
o Completed sufficient requirements for assessment of the stockpile without nuclear testing. 

■ Initiated B61 Phase 6.2/2A Refurbishment Study and successfully achieved joint DoD and NNSA 
approval of Integrated Phase Gate A (Source Requirements). 

■ Exceeded B61-3/4 Alt 356 production quantities of new spin rocket motors by 12 percent and 
completed 100 percent of planned spin rocket motor retrofits for B61-7/1 1 ALT 358. 

■ Completed W78 Extended Range Flight Test. 

• Completed W87 JTA4 First Production Unit and First Flight Test. 

• Completed Nuclear Explosive Safety Study and Reauthorization of W88 SS-2 1 Bay operations. 

• Completed rebuilds of four W88s as a result of the Cell Operations Restart Project. 

• Achieved approval of W88 SS-21 Cell Hazard Analysis Report. 

• Complete Seamless Safety for the 2U‘ Century (SS-21) process implementation and Nuclear 
Explosive Safety (NES) authorization, improving safety for the disassembly of the W76-0/Mk4 at 
Pantex, providing improved safety for electro-static discharge (ESD) scenarios (5kV environment). 

■ Delivered four Los Alamos National Laboratoiy (LANL) W88/Mk5 Type 126 pits to Pantex. 

Weapons Dismantlement and Disposition 

• Completed scheduled Canned Subassembly (CSA) dismantlement quantities at Y-12. 

• Exceeded scheduled weapons dismantlement quantities at Pantex, 

• Completed scheduled disposition of weapons parts at KCP and Pantex. 

■ Completed scheduled SS-21 activities for the W84. 

• Developed shipping options for the B83 components going to Y-12. 

• Completed Heritage Program scheduled activities (museum reviews and resolved technical issues). 

■ Refurbished all required museum items. 

■ Issued 219 museum inspection reports to eliminate the previous backlog and remain current on 
reporting. 


Weapons Activities/ 

Directed Stockpile Work FY 201 1 Congressional Budget 


54928A 


3/15/2010 



58 


Stockpile Services 

■ Met scheduled Surveillance requirements: 

o Completed 90 percent of Pantex surveillance plan (50 assembly/disassembly, 24 JTAs, 1 9 test- 
bed builds); 

o Successfully conducted computer tomography of two anomalous Pits; 

o Completed 100 percent of scheduled Pit Non-Destructive Laser Gas Samplings at Pantex for the 
W76 and the W78; 

o Conducted 96 percent of planned Joint Flight Tests with the DoD (27 JTAs tested); 
o Conducted 66 percent of annual test-bed evaluations (21) at Sandia despite 8 month explosive 
safety stand down of test facilities; 

o Completed 97 percent of planned CSA destructive (7) and non-destructive (23) evaluations at 
Y-12; and 

o Completed 100 percent of planned gas transfer system (GTS) evaluations (28) at SRS. 

• Conducted 66 percent of planned Pit Destructive Evaluations (4) at LANL and LLNL. 

■ Completed Product Realization Integrated Digital Enterprise (PRIDE) key deliverables: 

o System of Record (SOR) declared for the Weapons Information System stockpile data base- 
removing the application from an antiquated IBM mainframe computer and placing it on more 
secure and efficient Sun V880 clustered servers; 

o Delivered the Quality Evaluation Requirements Tracking System (QERTS) (first application to 
become operational within NNSA's new Enterprise Secure Network (ESN); 
o Established Sigma 1 5 classified system network capability at Pantex; 
o Delivered replacement Master Nuclear Schedule LLC application; and 

o Delivered a classified commonly-configured, enterprise-wide model-based mechanical computer 
aided design production capability. 

■ Tonopah Test Range (TTR) Operations restarted after explosive safety stand down. 

■ The Requirements Modernization and Integration (RMI) project completed NNSA supplemental 
directive (Defense Programs Business Requirements and Processes Manual, NAM 452.3-1) 
replacing the NNSA Supplemental Directive 56XB, REV 2, Nuclear Weapons Development and 
Production. 

■ Established RMI Content Lead Teams streamlining and converting paper based requirements 
documents into web based requirements: 

o Completed 29 RMI Gate 1 reviews enable conversion of paper requirements into web based 
requirements and processes. 

• Completed 25 RMI Gate 2 reviews enable the formal enterprise-wide review and edit resolution of 
the converted content from Gate 1. 

• Completed production of 5 War Reserve W88 pits. 

■ Completed design for a new machining lathe with multiple process capabilities. 

■ Completed equipment upgrades on plutonium welding and gauging equipment. 

■ Demonstrated new casting process which can provide for reduced costs in wastes and increased 
efficiency. 

Major Outyear Priorities and Assumptions 

The outyear requirements for DSW total $8,486,599,000 for FY 2012 through FY 2015. DSW will 
continue to provide a safe, secure, and effective stockpile by providing major deliverables including: 
W76 LEP firll production; complete B61 Spin Rocket Motor Refurbishment in FY 2012; explore life 
extension options for the W78. DSW, if prescribed by the anticipated Nuclear Posture Review (NPR), 
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will continue Phase 6.3 engineering development activities to complete refurbishment of the non-nuclear 
components of the B61 and execute the nuclear refurbishment scope. If a life extension for the B61 is 
approved and directed by the NWC, funding requested currently in the outyears under the B6] Stockpile 
Systems will then be transferred and requested as a life extension under the Life Extension Program 
activity. Stockpile assessment and sustainment activities, as well as enterprise capabilities sustainment, 
must continue in order to annually assess the stockpile and meet international obligations. These 
activities and capabilities provide the improved confidence in the safety, security, and effectiveness of 
the stockpile without the need to conduct underground nuclear tests. In addition, DSW will continue the 
reduction of nuclear weapons through the dismantlement and disposition of retired weapons. 
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Detailed Justification 

(dollars in thousands) 

r FY2009 I FY2010 | FY2011 | 

Life Extension Program (LEP) 205,043 223,196 249,463 

Life extension is a major stoclspile management program activity NNSA developed to extend the expected 
stockpile lifetime of legacy weapons systems for 20 to 30 years. The NNSA, in conjunction with the 
DoD, executes a LEP following the procedural guidelines of the Phase 6.x process. The Phase 6.x process 
results in Nuclear Weapons Council recommendations to the President to develop and field replacements 
for only those components that will extend the life of legacy systems and enhance their safety and 
security. The President will seek Congressional authorization to expend resources to implement his 
decisions regarding the options developed during Phases 6.1 (concept assessment) and 6.2 (feasibility and 
option development). LEP activities include the research, development, and production work required to 
ensure that weapons systems will continue to meet national security requirements for additional decades 
into the future or until “global zero” is achieved. 

■ B61 Life Extension Program 1,854 0 0 

The refurbishment designated as Alteration (ALT) 357 was completed in FY 2009 with the 
refurbishment of the B61 Modifications 7 and 1 1 Canned Subassemblies (CSA). This program also 
replaced associated seals, foam supports, cables and connectors, the group X kit (e.g., washers, 
o-rings, etc.), and limited life components. This budget element did not include any work associated 
with the current B61 life extension study. 

In FY 201 1, there are no programmatic activities associated with the ALT 357. 

■ W76 Life Extension Program 203,189 223,196 249,463 

The W76 LEP will extend the life of the W76 for an additional 30 years. The first production unit 
(FPU) was completed in FY 2008. The NNSA completes the reentry body assembly and delivery 
components to ie DoD for integration into the Trident II D5 Strategic Weapon System. It is part of 
the Submarine Launched Ballistic Missile (SLBM) force. 

In FY 201 1, the program will execute the Annual Assessment and certification process and the 
improved manufacturability of the components. Production plants continue War Reserve production 
and life extension activities by providing materials including the nuclear explosive package; the 
Arming, Fuzing, and Firing system; 2X Acorn gas transfer system; and associated cables, elastomers, 
valves, pads, cushions, foam supports, telemetries, and miscellaneous parts. This funding request 
supports production rates and schedules to meet the current deliverables, in the FY 2009 
Requirements and Planning Document signed by the Nuclear Weapons Council, after agreement with 
the Navy, and in support of the Presidential Stockpile Directive. The disassembly of W76-0 for the 
LEP feedstock will continue. 

The LEP workload will include: providing laboratory and management support to the Project 
Officer’s Group (POG) and DoD Safety Studies; supporting resolution of Significant Finding 
Investigations (SFIs); submission of data for surveillance cycle reports; Seamless Safety -21 (SS-21) 
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maintenance activities at Pantex; disassembling and inspecting the Retrofit Evaluation System Test 
(REST) and stockpile surveillance flight and laboratory samples; conducting component laboratory 
tests and flight tests for REST; and stockpile evaluation supported by producing Joint Test 
Assemblies and test beds. Additionally, the National Laboratories will provide production liaison 
support at the plants including systems design support for production of piece parts and final 
assembly by the production plants, support the disassembly of W76-0 for the LEP, initiate necessary 
production definition changes to improve manufacturability and reuse, and disposition instructions for 
production and disassembly issues. 

The W76 LEP funding will also support trained and cleared personnel, materials, and tooling in order 
to start scale-up to full production by the end of FY 2013, and with engineering support from the sites 
to enable manufacturing and productivity improvements. The production rate within the five year 
window is a function of the weapons age and not the stockpile size. Requirements for FY 2017 and 
beyond are dependent upon stockpile size. 

Stockpile Systems 337,797 357,800 649,366 

Weapons surveillance activities are a priority and will be increased in FY 201 1 to ensure early 
knowledge and understanding relative to status of each weapon system and provide increased availability 
of data to aid in that understanding. Stockpile Systems, directly executes sustainment activities for the 
active stockpile. Specifically, weapons-specific R&D, assessment and certification activities, weapons 
component qualification, limited life component exchange activities, surveillance activities, maintenance, 
feasibility and safety studies, and military liaison work for the B61, W76, W78, W80, B83, W87, and 
W88 weapons systems. Stockpile evaluation provides the basis for the Annual Assessment and 
certification through stockpile stewardship which replaced nuclear testing. In addition. Stockpile 
Systems includes limited weapons refurbishments below the threshold for separate reporting as a life 
extension program, and life extension studies prior to approval of full-scale engineering development. 

Stockpile system funded activities and testing provide critical state-of-health data for Public Law 
107-3 14 “National Defense Authorization Act for Fiscal Year 2003” which mandated Annual 
Assessment to certify the stockpile without underground testing by establishing a credible baseline of the 
health of a weapon system. 

• B61 Stockpile Systems 90,204 91,956 317,136 

The B61 aircraft delivered gravity bombs are the oldest weapons in the enduring stockpile. The B61 
family includes five modifications with two distinct categories. The strategic category includes the 
B61 Modifications -7 and -11, with Modification- 1 1 being the only active earth penetrating weapon. 
The non-strategic category includes the B61 Modifications -3, -4, and -10 supporting our extended 
nuclear commitment. The B61 Stockpile Systems activities have been separated into two 
subcategories: (1) System Sustainment and (2) Life Extension Study. A detailed description of work 
activities included in each subcategory and associated funding levels are provided below. 
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• B61 System Sustainment 90,204 59,456 65,495 

In FY 2011, activities are prioritized as follows: (1) all necessary maintenance and limited life 
component exchanges to keep active stockpile bombs operationally deployed per NWSP 
requirements; (2) stockpile evaluation activities including disassembly and inspections, system 
level laboratory and joint flight testing, material and component evaluations, and significant 
finding investigations; funding levels will be managed by prioritizing component, material and 
evaluation testing; (3) laboratory assessment and certification activities including analysis and 
testing supporting annual Weapons Reliability and Annual Assessment Reports, laboratory and 
management support for Project officers Group (POG) and DoD safety studies, laboratory 
support for trainer refurbishments; support will be managed by prioritizing funding for new 
studies, analysis and hydrodynamic testing; and (4) on-going retrofits kits, container 
procurements for field component exchanges, and Kansas City Responsive Infrastructure 
Manufacturing and Sourcing (KCRIMS) pre-builds. This request supports execution of core 
stockpile stewardship activities, including verification, laboratory, and component surveillance 
testing; restores component testing of nuclear subsystems, non-nuclear components and initial 
development of replacement JTA instmmentation to address the approaching instrumentation 
end-of-life. 

• B61 Phase 6.2/6.2A Study 0 32,500 251,641 

In FV 2011, funding supports a life extension study of the nuclear and non-nuclear components 
scope, including implementation of enhanced surety, extended service life and modification 
consolidation. This life extension study in coordination with the B61 Project Officers Group will 
publish a Phase 6.2A Report and Weapons Design and Cost Report. This report will document 
the conceptual designs, program costs and schedules associated with the nuclear and non-nuclear 
refurbishment scope, including development of concepts and costs to replace arming and fuzing 
components (e.g., neutron generator, power supplies, radars and programmer) to address near 
term end-of-life and sustainment concerns on the B61 bomb family. The study will evaluate 
options for improving safety and use control features and ensures compatibility and integration 
with modem aircraft such as the F-35 Joint Strike Fighter. 

Completion of the study will also provide options and a path forward to enable LANL and SNL 
participation in development of detailed designs to extend the life of the nuclear explosive 
package which may include an extension of the B61 nuclear primary’s life (reusing the existing 
B61 nuclear pit), potential implementation of multipoint safety, and reuse or remanufacture of the 
canned subassembly (CSA) and for a complete life extension of the B61 -3, -4, -7, and -10 
modifications, as is anticipated to be directed by the Nuclear Weapons Council in response to the 
forthcoming NPR. 

• W62 Stockpile Systems 1,500 0 0 

The W62 is a warhead used in the Air Force’s Mk-12 re-entry vehicle on the Minuteman III 
intercontinental ballistic missile. Activities will be captured in the Weapons Dismantlement and 
Disposition budget for safety assessment work. 
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• W76 Stockpile Systems 63,219 56,554 64,521 

The W76-0 is the warhead integrated into the Trident II D5 Strategic Weapon System. It is part of the 
Submarine Launched Ballistic Missile (SLBM) force. The W76-0/Mk4 is completed by NNSA as a 
Reentry Body Assembly and delivered to the DoD. 

In FY 201 1, activities include: providing laboratory and management support to the DoD Project 
Officer Group and Safety Studies; laboratory and component surveillance testing; conducting limited 
life component exchange activities; performing evaluation of Significant Finding Investigations (SFI); 
closure of one critical SFI necessary to attain critical technical data to complete the Annual 
Assessment; submitting available data for surveillance cycle reports certifying no need for testing; 
conducting integrated experiments; supporting the Annual Assessment and certification process; 
conducting disassembly and inspection of laboratory tests; conducting half of the core stockpile 
stewardship activities including material, component, and system level testing and all flight test 
samples; performing all flight tests including producing Type 2Fs; conducting SS-21 maintenance 
activities at Pantex; and, continuing production of 201 IX reservoir and MC4380A neutron generator. 

• W78 Stockpile Systems 40,347 48,311 85,898 

The W78 is a warhead integrated into the Air Force’s Mkl2A re-entry vehicle deployed on the 
Minuteman III Intercontinental Ballistic Missile (ICBM). It is part of the ICBM force. The W78 
Stockpile Systems activities have been separated into two subcategories: (1) System Sustainment and 
(2) Life Extension Study. A detailed description of work activities included in each subcategory and 
associated ilmding levels are provided below. 

• W78 System Sustainment 40,347 48^11 59,898 

The FY 201 1 request supports execution of core stockpile stewardship management activities 
including: laboratory and component surveillance testing; production of the MC 4381 neutron 
generator; LF7B gas transfer system reservoir; and increased limited life component exchange 
activities to support Air Force requirements. In addition, the program will conduct system 
laboratory tests, flight tests and complete weapons reliability reporting, and Atmual Assessment 
and certification activities. This funding will also support production of the required additional 
MC4381 neutron generators to meet operationally deployed units. 

• W78 Life Extension Study 0 0 26,000 

In FY 2011, additional funding enables a life extension study for the W78. The study will 
consider the option of developing a common ICBM/SLBM warhead that would include the W88 
system. The study will also address the nuclear explosives package as well as aging, enhanced 
surety improvements, increase reliability alignment, extending service life, and alignment with 
major DoD component (fuze) acquisition program. 


Weapons Activities/ 

Directed Stockpile Work FY 2011 Congressional Budget 


54928A 


3/15/2010 



64 


(dollars in thousands) 

r FY2009 I FY2010 | FY2011 | 

■ W80 Stockpile Systems 30,712 27,398 34,193 

The W80 is a warhead used in the Air Launched Cruise Missile deployed by the Air Force and the 
Tomahawk Land Attack Missile-Nuclear (TLAM-N) deployed by the Navy. 

In FY 201 1, this activity will include: limited life component production and surveillance activities, 
including Disassembly and Inspections, Joint Test Assembly and laboratory test bed assembly builds, 
laboratory testing, and nuclear and non-nuclear component and material testing for the W80 efforts 
that support weapons reliability reporting, and the Annual Assessment and certification process. 

■ B83 Stockpile Systems 26,938 33,502 39,349 

The B83 is an aircraft delivered, strategic gravity bomb deployed by the Air Force. 

The FY 201 1 fimded activities include: (1) component testing of nuclear subsystems, non-nuclear 
components and initial system integration activities for future Gas Transfer System and neutron 
generator replacements required to address approaching end-of-life; (2) necessary maintenance and 
limited life component exchanges to keep active stockpile bombs operational; (3) stockpile evaluation 
activities including disassembly and inspection, system-level laboratory and joint flight testing, 
material and component evaluations, and significant finding investigations; required component 
testing will be managed by prioritizing fiinding; (4) laboratory assessment and certification activities 
including analysis and testing supporting aimual Weapons Reliability and Annual Assessment 
Reports, laboratory and management support for POG and DoD safety studies, laboratory support for 
DoD H 1 347 bomb hand carts and trainer refurbishments; adjusting support for new studies, analysis 
and hydrodynamic testing; (5) initiation of development activities to replace the B83 gas transfer 
system and neutron generator; and (6) KCRIMS requalification activities. 

■ W87 Stockpile Systems 40,949 48,139 62,603 

The W87 is a warhead integrated into the Air Force’s Mk21 re-entry vehicle deployed on the 
Minuteman III ICBM. It is part of the ICBM force. 

In FY 201 1, programmatic activities include; laboratory and component surveillance of the W87; 
supporting the Annual Assessment process; providing laboratory and management support to the POG 
and DoD Safety Studies; limited life component exchange activities; supporting resolution of SFIs; 
conducting core stockpile stewardship activities including material, component, and system level 
testing; limited production of MC3600A environmental sensing devices, and MC4633 lightning 
arrestor connectors in support of surveillance rebuilds; design and testing in support of the neutron 
generator First Production Unit; production of joint test assemblies and test beds; and providing range 
support and data collection of W87 stockpile flight tests. In addition, these funds are essential to 
complete design and pre-production efforts for the new NG first production unit scheduled for 2012, 
and production of firing sets to accomplish repairs and rebuilds of warheads currently at Pantex. 

■ W88 Stockpile Systems 43,928 51,940 45,666 

The W88 is integrated into the Trident II D5 Strategic Weapon System. It is part of the Submarine 
Launched Ballistic Missile (SLBM) force. The W88/Mk5 is completed by NNSA as Reentry Body 
Assembly and delivered to the DoD. 
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In FY 2011, activities include: required laboratory test, and closure of one critical Significant Finding 
Investigation necessary to attain critical technical data to complete the Annual Assessment; laboratory 
and management support to the POG and DoD Safety Studies; conducting limited life component 
exchange activities; submitting available data for surveillance cycle reports; conducting integrated 
experiments pursuant to the approved plan, as revised; supporting the Annual Assessment and 
certification process; conducting disassembly and inspection of laboratory tests; conducting half of the 
core stockpile stewardship activities including material, component, and system level testing of all 
flight test samples; performing all flight tests including producing Joint Test Assemblies; conducting 
SS-21 maintenance activities at Pantex; continuing production of 4T reservoir and forging 
procurements; and rebuild of W88/Mk5 warheads. 

Weapons Dismantlement and Disposition 186,929 96,100 58,025 

• Weapons Dismantlement and Disposition 52,695 96,100 58,025 

Weapons Dismantlement and Disposition (WDD) is a critical element of NNSA’s integrated effort to 
transform the enterprise and the stockpile. The WDD program element includes activities that 
support or perform tasks to reduce the quantity of retired weapons or retired weapons components, 
including interim storage, surveillance, complete disposition of retired weapons and weapons 
components, and the international commitment to disposition special nuclear material declared as 
excess to national security needs. Specific activities include weapons dismantlement, 
characterization of components, disposition of retired warhead system components, and surveillance 
of selected components from retired warheads. Other supporting activities specific to retired 
warheads include: conducting hazard assessments; issuing safety analysis reports; conducting 
laboratory and production plant safety studies; procuring shipping and storage equipment; and 
supporting the Tri-laboratory office efforts on dismantlement activities. In addition, for WDD to be 
successful, supporting programs must receive balanced funding: including Production Support for 
shipping, receiving, and equipment maintenance; RTBF for infrastructure sustainment and containers; 
and Secure Transportation Assets for movement of weapons and components. 

In FY 201 1, dismantlement activities include maintaining the throughput of weapons dismantlements 
at Pantex and CSA disassembly at Y-12. At Pantex, the WDD program plans include activity for 
portions of the B53, B61, W80, and B83. Other activities at Pantex include funding to support 
flexibility to use multi-shift operations to ensure maximum throughput and utilization of resources. 
Activities at Y-12 include continued Component/CSA disassembly and disposition to reduce the 
footprint for Enriched Uranium storage and processing. The WDD will continue to support 
associated component disposition. The funding reflects resources required to complete the 
dismantlement workload consistent with the dismantlement schedules submitted to Congress. The 
WDD program element will maintain associated component disposition, and when the scope exceeds 
the base capability provided by RTBF, support the recycling, recovery and storage of nuclear 
material. Negotiated component characterization and disposition activities will operate at adjusted 
rates necessary to prevent storage problems across the enterprise in 2015 and beyond. 
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• Pit Disassembly and Conversion Facility - 

O&M 69^51 0 0 

• Pit Disassembly and Conversion Facility 

(PDCF) Other Projects Costs (OPC) 44,356 0 0 

In FY 2010, PDCF was moved to RTBF, and is included in Defense Nuclear Nonproliferation’s 
(DNN) Fissile Materials Disposition (FMD) Program in FY 2011. 

• Supporting Activities 24,995 0 0 

■ Surplus Plutonium Storage and 

Transportation 22,000 0 0 

In FY 2010, this activity was moved to RTBF and is included in the DNN/FMD Program in 
FY2011. 

• National Environmental Policy Act (NEPA) 500 0 0 

In FY 2010, this activity was moved to RTBF and is included in the DNN/FMD Program in 
FY2011. 

• Common Technologies and Integration 2,495 0 0 

In FY 2010, this activity was moved to RTBF and is included in the DNN/FMD Program in 
FY2011. 

• Construction 64,883 0 0 

■ 99-D-141-01, Pit Disassembly and 

Conversion Facility (PDCF) 24,883 0 0 

In FY 2010, PDCF was moved to RTBF and is included in the DNN/FMD Program in 
FY 2011. 

• 99-D-141-02 Waste Solidification Building 

(WSB) 40,000 0 0 

In FY 2010, WSB was moved to DNN/FMD. 

Stockpile Services 860,383 828,763 941,525 

Stockpile Services provides the foundation for the production capability and capacity within the nuclear 
security enterprise. All enduring systems, LEPs, and dismantlements rely on Stockpile Services to 
provide the base development, production and logistics capability needed to meet program requirements. 

In addition. Stockpile Services funds research, development and production activities that support two or 
more weapons-types, and work that is not identified or allocated to a specific weapon-type. 
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• Production Support 308,806 300,037 309,761 

Production Support includes those activities that enable production by providing the capacity to 
support each internal site-specific production activity including, site-specific personnel and routine 
functional activities associated with maintaining the basic site capability and work capacity to meet 
current production requirements. While modernizing the production capabilities to improve 
efficiency and prepare to meet established future requirements. 


In FY 2011, work scope includes Production Management in support of the KCRIMS, an initiative to 
move the Kansas City Plant to a smaller, more efficient production facility. Ongoing activities focus 
on: sustaining and modernizing engineering and manufacturing operations; quality supervision and 
control; tool, gauge, and test equipment procurement, maintenance, and inspection; purchasing, 
shipping, and material support; increasing production efficiency; and developing and maintaining 
electronic product-flow information systems. Collectively, these activities directly support 
implementation of systems engineering concepts, production integration, cost-effective plant 
manufacturing operational improvements, and improved activity-based costing. 

• Research and Development (R&D) Support 35,049 37,071 38,582 

R&D Support includes ongoing activities that directly support the internal design laboratory site- 
specific R&D activities, including stockpile studies and programmatic work that provides the 
necessary administrative or organizational infrastructure. 

In FY 201 1, activities include: R&D infrastructure support at a specific laboratory, providing the 
program management of DSW programs and integration of DSW, Campaigns, and RTBF 
requirements, and support of quality assurance programs for multiple systems. 

• R&D Certification and Safety 169,403 166,523 209,053 

R&D Certification and Safety provides the core competencies and capabilities for R&D efforts not 
directly attributable to a single specific warhead system. These activities conducted at design 
laboratories and the Nevada Test Site (NTS) include the basic research required for developing 
neutron generators and gas transfer systems, surveillance, and base capability for conducting 
hydrodynamic experiments. An experimental program for plutonium and sub-critical experiments is 
also included. 

In FY 2011, activities include: performing nuclear safety R&D studies and weapons effects studies; 
preparing and providing the infrastructure for conducting hydrodynamic tests in support of enduring 
stockpile systems; continuing to support neutron generator development (electronic and small 
generator types); designing gas transfer systems; continuing to develop digital and analog arming and 
firing subsystems; hardware qualification; system certification and required computer modeling and 
simulation activities; continuing stockpile primary, secondary, chemistry, and materials systems 
analysis; annual assessments, developraent/introduction of modem surety features in support of life 
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extension programs and support of subcritical and other experiments at NTS. 

• Management, Technology, and Production 192,072 183,223 193,811 

Management, Technology, and Production (MTP) activities are those activities that sustain and 
improve stockpile management, develop and deliver weapons use control technologies, and 
production of weapons components for use in multiple weapons systems. Additionally, MTP 
includes those activities that benefit the nuclear security enterprise as a whole, as opposed to 
Production Support activities that support internal site-specific production only. 

In FY 2011, MTP will: improve safety and use control technologies; conduct use control and 
independent assessments; and procure and deliver multi-use weapons components, material, and 
support equipment. Moreover, MTP will: continue to implement the stockpile Surveillance 
Transformation Project of the adjusted surveillance testing and advanced diagnostics deployment and 
gravity weapons flight testing to continue the evaluation of aging weapons to discover problems 
earlier; implement and maintain enterprise-wide integrated product-realization digital information 
systems for DSW for design, engineering, manufacturing and quality control releases; deploy new 
diagnostics delivered by the Enhanced Surveillance Campaign; maintain access to and archive 
technical knowledge, engineering practices, weapons design, safety, and operating procedure 
information; and support and conduct activities that deploy, maintain, and evaluate stockpile multi- 
use components, instrumentation, and ancillary equipment. 

• Plutonium Capability 155,053 0 0 

Plutonium Capability was renamed as Plutonium Sustainment in FY 2010. 

• Plutonium Sustainment 0 141,909 190,318 

The Plutonium Sustainment program maintains the plutonium technical base skills which support 
activities encompassing all capabilities requiring the use and handling of plutonium. In FY 201 1, 
funding assures a plutonium capability, provides the capacity to build up to 10 pits per year, 
completes the authorized W88 pit build; provides for preventive maintenance and upgrades of key 
equipment in the areas of metal preparation and welding to support programs requiring plutonium 
metal; provides the capability to manufacture parts and components for tests, science, and the 
enduring stockpile; continues the development of technology and manufacturing processes 
associated with pit types other than the W88; supports the reconstitution of the capability to produce 
power sources; and provides the necessary foundation to support implementing nuclear weapons 
safety improvements in life extension programs and/or increased capacity for new production 
requirements in support of maintaining the nuclear weapons stockpile. 

Plutonium Sustainment also supports a share of plutonium facilities at LANL that are not supported 
by RTBF. This funding is essential for supporting infrastructure investments to ensure both near 
term availability of facilities as well as to ensure long term viability of the plutonium infrastructure 
as a national asset. 
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FY 2009 
1,590,152 


(dollars in thousands) 

I FY 2010 I FY2011 


1,505,859 


1,898,379 
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Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

Life Extension Programs (LEP) 

■ W76 Life Extension Program 

The increase will fund requirements for personnel, materials, and tooling in 
order to continue scale-up to full production by the end of FY 2013 to meet the 
NNSA commitment to the DoD. Scale-up activities include engineering support 
from the sites to enable manufacturing and productivity improvements. The 
success and scheduled deliverables for the W76 LEP are contingent upon stable 
funding as reflected in the FY 2012-2015 funding profile. 

Total, Life Extension Programs 


+26,267 

+26,267 


Stockpile Systems 
■ B61 Stockpile Systems 

The increase addresses two key B61 program needs; (1) to restore funding to 
execute necessary core stockpile stewardship activities, including component 
testing of nuclear subsystems, non-nuclear components and initial development 
of replacement JTA instrumentation to address the approaching instrumentation 
end of life; and (2) to enable funding of both the nuclear and non-nuclear life 
extension scope for the B61 system. 

The FY 201 1 B61 funding allows implementation of the nuclear scope, including 

implementation of design concepts to enhance surety, extended service life, and 

consolidation of B61 modifications. This increase will enable the study to 

provide options and a path forward for LANL and SNL participation in 

development of life extension designs for the nuclear explosive package, 

potential implementation of multipoint safety, and reuse or remanufacture of the 

canned subassembly (CSA) to extend service life and consolidating B61 

Modifications -3, -4, -7, and -10. The FY 201 1 request also provides additional 

funding for a complete life extension of the non-nuclear components including 

component and system designs to improve safety, use control and aircraft 

compatibility. The increase in funding is needed in FY 2011 to meet the 

schedule directed by the Nuclear Weapons Council and will ensure continued 

support for our extended nuclear deterrence commitment. +225,180 

• W76 Stockpile Systems 

The increase will enable the completion of additional surveillance requirements 

in FY 2011; including one additional required laboratory test and closure of one 

critical Significant Finding Investigations (SFl) necessary to attain critical 

technical data to complete the Annual Assessment. +7,967 
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FY 2011 vs. 
FY2010 
($ 000 ) 

■ W78 Stockpile Systems 

The increase in funding will fund the production of the required additional 
MC4381 neutron generators to meet operationally deployed quantities and 
commences a W78 life extension study focusing on the enhanced surety to meet 
national security requirements, increase reliability, and extend service life. 

Furthermore, the funds enable the restoration of W78 System laboratory testing 
with a consideration for a potential component testing of nuclear and non- 
nuclear subsystems and components and neutron generator production. +37,587 

• W80 Stockpile Systems 

In FY 201 1, the increase will restore surveillance activities, including 

Disassembly and Inspections, Joint Test Assembly and Laboratory test bed 

assembly builds, laboratory testing, and nuclear and non-nuclear component and 

material testing. +6,795 

■ B83 Stockpile Systems 

In FY 201 1, the increase restores component testing of nuclear subsystems, non- 
nuclear components and initial system integration activities for future Gas 
Transfer System and neutron generator replacements required to address 
approaching end-of-life. +5,847 

• W87 Stockpile Systems 

This increase funds the completion of a partial Canned Subassembly 

Qualification Evaluation and shelf life testing at Y-12. In addition funding 

supports W87 laboratory and component surveillance. The increase supports 

design and pre-production efforts for the new neutron generator first production 

unit scheduled for 2012, and production of limited firing set builds at KCP to 

accomplish rebuilds of warheads currently at Pantex. +14,464 

• W88 Stockpile Systems 

The decrease reflects the current production and surveillance schedule for the 

W88. -6,274 

Total, Stockpile Systems +291,566 
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FY2011 vs. 
FY 2010 
($ 000 ) 


Weapons Dismantlement and Disposition 
■ Weapons Dismantlement and Disposition (WDD) 

The decrease in funding reflects a reduction in weapons and Component/Canned 
Subassembly (CSA) dismantlements, associated component disposition, and 
some weapon specific support for the recycling, recovery and storage of nuclear 
material that is a by-product of weapons dismantlements. The decrease also 
reflects a return to baseline funding after a one-time Congressional increase in 
FY 2010. -38,075 

Total, Weapons Dismantlement and Disposition -38,075 


Stockpile Services 

■ Production Support 

The increase is mostly attributed to Environmental, Safety, and Health activities 

that support multiple production lines, and decision support software, analyses 

and reports needed for improved production efficiency. +9,724 

■ Research and Development Support 

Increased funding supports efforts to prepare R&D for the Kansas City Plant’s 

transition to a new facility as described in the KCRIMS transformation plan and 

provide required laboratory support to the production plants. +1,511 

■ Research & Development Certification and Safety 

Increase funding supports efforts for additional activities for subcritical 
experiments to accomplish plutonium equation-of-state work at NTS, provide 
base hydrodynamic capabilities for multiple and single weapon hydrodynamic 
experiments, this is required to maintain hydrodynamic equipment and personnel 
available to perform the hydrodynamic experiments. Additionally, this will 
allow a quicker technology maturation to support future life extension programs 
in the area of safety, security and use control and will allow quicker component 
development that would include neutron generators, gas transfer systems, power 
supplies and control systems. +42,530 

• Management, Technology, and Production 

Increased funding supports additional component testing and test equipment 

procurement, an increase in limited life component (LLC) material acquisition 

and procurement, and capital equipment expenditures. +10,588 
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FY 20 II vs. 
FY2010 
($ 000 ) 

■ Plutonium Sustainment 

The increase restores the capability to build up to 10 pits per year in the 
Plutonium Facility-4 (PF-4) at LANL, The increase will permit the completion 
of W88 pit production requirement, enable a power source production mission 
and position PF-4 to meet any future Life Extension Program requirements. The 
change will also enhance the flexibility of the PF-4 operating space to make 
maximize use of the existing footprint. +48,409 

Total, Stockpile Services +112,762 

Total Funding Change, Directed Stockpile Work +392,520 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses" 


(dollars in thousands) 



C 

FY2009 1 

FY2010 1 

FY20n 1 

General Plant Projects 


2,038 

2,083 

2,129 

Capital Equipment 


39,270 

40,134 

41,017 

Total, Capital Operating Expenses 


4130S 

42,217 

43,146 


Outyear Capital Operating Expenses 

(dollars in 

thousands) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

General Plant Projects 

2,176 

2,224 

2,273 

2,323 

Capital Equipment 

41,919 

42.481 

43.784 

44,747 

Total, Capital Operating Expenses 

44,095 

44,705 

46,057 

47,070 


Construction Projects^ 


(dollars in thousands) 


Total 

Estimated 

Prior Year 




Unappro- 

Cost 

Appro- 




priated 

(TEC) 

priations 

FY2009 

FY2010 

FY 201 1 

Balance 


99-D-141'01, Pit Disassembly Conversion 
Facility 

TBD 

247,275 

24,883 

0 

0 

TBD 

99-D-141-02, Waste Solidification 

Building 

244,331 

59.749_ 

40,000 

0 

0 

17,582 

Total, Construction 



64,883 

0 

0 



" Funds are appropriated for Operations and Maintenance, including operating expenses, capital equipment and general plant 
projects. The program no longer budgets separately for capital equipment and general plant projects, therefore FY 2010 and 
FY 201 1 fondkg reflects estimates based on actual FY 2009 obligations. 

^ FY 2010 funds for PDCF were requested under the Readiness in Technical Base and Facilities Program and WSB funds 
were requested under the Defease Nuclear Nonproliferation/Fissile Materials Disposition Program. FY 2011 funds for PDCF 
and WSB are requested under the Defense Nuclear Nonproliferation/Fissile Materials Disposition Program. 
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Major Items of Equipment (TEC $2 million or greater) 
(dollars in thousands) 


Maior Item of Equipment 

Total 
Project 
Cost (TPO 

Total 

Estimated 

Cost 

(TEQ 

Prior Year 
Appropriations 

FY2009 

FY2010 

FY2011 

Completion 

Date 

SNM Vehicle. Y-I2 
National Security Complex 

6,419 

5,419 

0 

0 

1,800 

3,619 

2012 

6 New Ovens #1, Y-12 
National Security Complex 

5,954 

5,302 

1,050 

3,225 

1,027 

0 

2011 

6 New Ovens #2, Y-1 2 
National Security Complex 

5,979 

5,327 

1,030 

3,175 

942 

ISO 

2011 

QE Environmental 

Chamber, Y-12 National 
Security Complex 

3,234 

2,722 

876 

1,008 

500 

338 

2011 

Gas Mass Spectrometer, Y- 
12 National Security 
Complex 

2,200 

2,100 

2,100 

0 

0 

0 

2010 

LTTD Oven, Y-12 

National Security Complex 

3,511 

3,011 

0 

0 

500 

2,511 

2013 

Dismantlement Lathe #3, Y- 
12 National Security 
Complex 

4,700 

4,200 

0 

0 

2,200 

2,000 

2011 

Electro Refining System 
LANL 

24,600 

8,681 

2,077 

1,933 

2,236 

2,434 

2012 

Total Major Items of 
Equipment 




9,341 

9,205 

11,082 
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Science Campaign 
Funding Profile by Subprogram 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY20n 

Appropriation 

Appropriation 

Request 


Science Campaign 

Advanced Certification 

19,400 

19,400 

76,972 

Primary Assessment Technologies 

80,181 

83,181 

85,723 

Dynamic Plutonium Experiments 

23,022 

0 

0 

Dynamic Materials Properties 

83,231 

86,617 

96,984 

Advanced Radiography 

28,535 

28,535 

23,594 

Secondary Assessment Technologies 

76,913 

77,913 

81,949 

Test Readiness 

5,408 

0 

0 

Total, Science Campaign 

316,690 

295,646 

365,222 


Outyear Funding Profile by Subprogram 


(dollars ip thousands) 


Science Campaign 

1 FY20I2 1 

FY2013 1 

FY 2014 1 

FY 2015 1 

Advanced Certification 

104,704 

129,481 

129,978 

98,908 

Primary Assessment Technologies 

86,253 

85,248 

84,327 

87,165 

Dynamic Materials Properties 

97,114 

95,980 

94,945 

98,144 

Advanced Radiography 

27,132 

26,816 

26,528 

27,421 

Secondary Assessment Technologies 

82,257 

81,298 

80,421 

83,128 

Total, Science Campaign 

397,460 

418,823 

416,199 

394,766 


Mission 

The Science Campaign develops improved scientific capabilities and experimental infrastructure to 
assess the safety, security, reliability, and performance of the nuclear explosives package (NEP) portion 
of weapons without reliance on further underground testing. It focuses efforts around the development 
of fundamental knowledge gained through improved experimental capabilities needed to assess the age- 
aware behavior of the primary and secondary components of the NEP, The development of this 
capability is needed to predict performance of the NEP under natural aging or life extension changes. 

The capability is driven by improvements in our science and technology base to continually address and 
reduce uncertainties, and to provide an objective quantitative measure of confidence in weapons 
performance. In FY 2010, the responsibility for the maintenance of infrastructure and physical assets of 
Test Readiness at the Nevada Test Site (NTS), transferred to the Readiness in Technical Base and 
Facilities (RTBF) program. However, the Science Campaign continues to provide the capabilities for 
test readiness exercised through the Science Campaign experiments and assessments. 

Within the nuclear security enterprise, the Science Campaign focuses scientific and technical efforts to 
develop and maintain critical capabilities that will sustain the stockpile for the long-term. The Science 
Campaign deliverables support: (1) annual legacy stockpile assessments; (2) certification statements for 
Life Extension Programs and potential future weapon modifications; (3) reduced response times for 
resolving stockpile issues (e.g.. Significant Findings Investigations); (4) ability to certify warhead 
replacement components; and (5) along with Advanced Simulation and Computing (ASC) Campaign, 
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the development of improved predictive capability that is important to the Quantification of Margins and 
Uncertainties (QMU), 

The Science Campaign improves the understanding of important phenomena, provides confidence that 
failure modes and margins are properly identified, and reduces uncertainties in predictive capabilities. 
Another important aspect of the Science Campaign is to ensure that peer-reviewed academic research is 
supported in disciplines that are of special interest to the stockpile stewardship program. Topical areas 
include materials under d 5 mamic conditions, low-energy nuclear science, and high-energy-density 
science. These disciplines form the core disciplines needed by the future stewards of our nuclear 
stockpile. 

The Science Campaign integrates budget and performance by setting Campaign performance targets and 
national level milestones for primary and secondary predictive capability underpinning stockpile 
assessments and certifications that reflect national program priorities. The QMU is a developing 
methodology that is applied to stockpile assessment issues and communicates assessments within a 
common framework. Margins and uncertainties can be used to define the goals and success criteria of 
the science efforts. As experience is gained in the development and application of QMU, the results are 
increasingly being used to identify technical areas requiring improvement and to prioritize resources. 

The Science Campaign and ASC have principal responsibility for the continued development of the 
QMU methodology and improved predictive capability, while Directed Stockpile Work (DSW) applies 
these tools to stockpile assessments. 

Benefits 

Within the Science Campaign, the Primary Assessment Technologies, Academic Alliances, Dynamic 
Material Properties, Advanced Radiography, Secondary Assessment Technologies, and Advanced 
Certification subprograms each make unique contributions to the Government Performance and Results 
Act (GPRA) Unit Program Number 27. 

The Advanced Certification subprogram integrates certain scientific and technological advances from 
the stockpile stewardship programs, along with input from continuing studies and workshops, in order 
to: (1) improve the weapons certification process; (2) refine computational tools and methods; 

(3) promote the advancement of the physical understanding of surety mechanisms; (4) ensure further 
exploration of failure modes; (5) conduct manufacturing process assessments; and (6) provide for study 
of strategic system-level requirements. In FY 201 1, an increase is requested to utilize the major 
stockpile stewardship experimental capabilities (DARHT, Nevada Test Site, etc.) for advanced 
certification goals. 

The Primary Assessment Technologies subprogram, in conjunction with the ASC Campaign, develops 
the tools, methods, and knowledge required to certify the nuclear safety and nuclear performance of any 
primary to required levels of accuracy without nuclear testing. 

The Dynamic Materials Properties subprogram now includes the scope of work associated with 
sub-critical experiments at NTS. It focuses on utilizing these experiments as well as the traditional 
scope of material science laboratory experiments to foster the development of detailed understanding 
and accurate modeling of the properties and behavior of materials used within the nuclear explosives 
package. 
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The Advanced Radiography subprogram develops advanced imaging technologies for three-dimensional 
imagery of imploding mock primaries and simplified experimental geometries with sufficient spatial and 
temporal resolution to experimentally validate computer simulations of the implosion process and 
associated physics phenomena so as to tie these results to prior data obtained from fiill-scale 
underground nuclear tests. This subprogram also develops pulsed power technologies for dual-use 
relevant to radiography and equation-of-state (EOS) platform for dynamic material property mission. 

The Secondary Assessment Technologies subprogram develops the tools, methods, and knowledge 
required to certify the nuclear performance of secondaries without nuclear testing. 

The Science Campaign provides experimental data to validate the models in the ASC simulation codes, 
as well as numerical methodologies to use in the codes. These physical data and methodologies lend 
confidence to calculations performed to meet DSW commitments to understand the impact of aging on 
weapons systems, close Significant Finding Investigations (SFIs), and to perform annual assessments 
and certifications, as required. The pace of work under the Science Campaign is timed to support a 
milestone, shared with the ASC Campaign, to release substantially improved simulation codes for 
primaries and secondaries. This shared code-release milestone will require the incorporation of 
improved physics models, which require the experimental validation provided by the Science Campaign. 
These improved physics models include validated models for plutonium EOS and constitutive 
properties, use of the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility 2nd axis as a 
validation tool for mock primaries, and the use of the High Energy Density Physics (HEDP) facilities. 

The Science Campaign supports scientific research activities in partnership with other national and 
international sponsors. During FY 2009, the Science Campaign pursued various collaborations, such as 
with the Office of Science Basic Energy Sciences for the application of the Advanced Photon Source 
(APS) and the Linac Coherent Light Source (LCLS) for stockpile relevant science. This approach has 
and will continue to extend our responsive science capability without requiring major investments in 
new facilities. 
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FY 2009 Accomplishments 
Primary Assessment Technology 

• 2 PHOENIX shots were conducted at NTS. 

• Full Toss experiment was performed at NTS with a large suite of measurements and studies. 

■ Proton radiography at Los Alamos Neutron Science Center (LANSCE) was used to develop 
instability data. 

• FY 2009 Congressional increase initiated or accelerated projects to obtain plutonium nuclear and 
hydrodynamic data at NTS and the Laboratories. 

Dynamic Materials Properties 

• EOS data of mixtures was obtained from Z experiments at Sandia National Laboratories (SNL). 

■ Plutonium aging data was obtained and analyzed as input to the FY 2009 pit lifetime assessments. 

■ Completed preliminary Diamond EOS. 

• Inserted new physics model into baseline codes. 

• Measured infrared reflectivity (IR) of shocked tin samples above and below the solid-liquid phase 
boundary through Dynamic Shock Experiments at the Special Technologies Laboratory (STL). 

• Accelerated flyer plate to over 100,000 mph on Z Facility and performed EOS studies to 20 Mbar. 

• Employed new preheating technology at Sandia Dynamic Integrated Compression Experimental 
(DICE) facility for phase boundary measurements. 

Advanced Radiography 

■ Conducted four major proton radiography (pRad) experiments at LANSCE. 

■ Applied image metrics to hydrodynamic and nuclear data to help evaluate new models. 

Secondary Assessment Technologies 

• Executed the first National Ignition Facility (NIF) experiments for stockpile stewardship mission. 

■ Demonstrated the ability to calculate system output with Uncertainty Quantification within 
predefined ranges of data. 

■ Demonstrated a new compact x-ray source on Z for use as an above ground experiments (AGEX) 
platform driver in support of the Stockpile Stewardship Program. 

Test Readiness 

• Completed Full Toss experiments. 

Advanced Certification 

• Completed design of Surety hydro tests. 

• Demonstrated the quantitative effect of model form uncertainty on prediction uncertainty. 

• Accomplished a Complete Catalog of Observed Failures at NTS and the First Generation of 
Mechanisms, Metrics and Thresholds. 

Major Outyear Priorities and Assumptions 

The outyear requirements for the Science Campaign total $1,627,248,000 for 2012 through FY 2015. 

The Science Campaign will improve predictive capability sufficient for NEPs in the current stockpile by 
FY 2020. The major steps on this path include; fundamental multi-phase Pu EOS and constitutive 
properties models for primary implosions by FY 2012; models for full primary operation by FY 2015; 
and models of full secondary performance by FY 2018. The FY 201 1 increase to Advanced 
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Certification includes the accomplishment of additional experiments at the Nevada Test Site, DARHT 
and other experimental facilities that contribute to analysis and modeling of failure modes and margin- 
to-failure. The additional efforts will also be extended to regimes that are relevant to analysis of 
proliferant technical capability and other factors of broader national nuclear security interest. 

The Science Campaign is planning future integrated activities to answer key questions on time scales 
consistent with transformation of the nuclear security enterprise. NNSA is reviewing several 
outstanding high-level issues, such as: LANSCE refurbishment; the challenging program related to 
initial conditions for boost (2015); a critical decision point for whether to execute D 3 mEx (scheduled for 
2015); continuation of JASPER and other operations at NTS; the requirement to maintain test readiness 
capabilities as directed by Congress; activities affected by transformation across the nuclear security 
enterprise (high explosives research across the complex; plutonium R&D activities in Superblock at 
Lawrence Livermore National Laboratory (LLNL); and managing the balance between research and 
manufacturing activities at TA-55). 
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Advanced Certification 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


19,400 


19,400 76,972 


The Advanced Certification Campaign will eliminate systemic gaps in the NNSA certification 
process through the application of stockpile stewardship campaign work products. It will 
integrate the scientific and technological advances fi’om stockpile stewardship with input from 
continuing studies in order to: improve the weapons certification process; refine computational 
tools and methods; advance the physical understanding of surety mechanisms; understand failure 
modes; assess new manufacturing processes; and study system requirements. The focus is on 
large changes, or aggregations of smaller changes in the future stockpile, as opposed to the 
individual small changes already assessed by the current programs. Advanced Certification will 
fill the gaps not presently covered under the existing stockpile program. Advanced Certification 
will develop a rigorous connection between performance effects resulting from changes in such 
areas as pit modification (including pit re-use), component, or manufacturing changes. Specific 
activities will include modeling and experiments that address failure modes, as well as the 
development of a rigorous, peer-reviewed linkage of system level requirements to the associated 
certification needs for the weapons lifecycle under all relevant conditions. The increase supports 
the use of DARHT hydrodynamic experiments to examine options for modernized surety. Also 
supported is the analysis of failure modes and margin-to-failure, including stockpile, non- 
stockpile, and potential proliferant designs. Experiments will be conducted at DARHT and the 
Nevada Test Site. This effort supports intelligence community issues and involves close 
coordination with other government agencies in national security. Failure mode analysis is 
fundamental to stewardship and the extension to other designs will contribute to counter-terrorism 
and counter-proliferation assessments. 


Primary Assessment Technologies 80,181 83,181 85,723 

Primary Assessment Technologies (PAT) will commence the performance of experiments on the 
DARHT 2°'‘ Axis that will acquire multiple images of an imploding system. This data 
complements data obtained through experiments to be performed at LLNL’s Site 300, and proton 
radiography experiments at LANSCE. These experiments will be used along with data collected 
from past underground tests to understand and reduce the uncertainties on the empirically defined 
parameters that are typically used in legacy weapon performance models. The NNSA has a goal 
to eliminate one such parameter and to replace it with physics-based models by 2015. The 
resulting improvements to our models will be used to improve the scientific basis for NNSA 
annual assessments and address stockpile issues, NNSA will also continue with planned 
experiments on the PHOENIX. The evaluation of aging effects on the predicted certifiable service 
lifetime of pits will continue with contributions from Primary Assessment Technologies and 
DSW. Our Current state of understanding of the boost process will be documented by both LLNL 
and Los Alamos National Laboratory (LANL) in a set of classified, peer-reviewed reports which 
will subsequently be published in the archival classified weapons physics journal - Defense 
Research Review (DRR). Finally, the primary assessment plan will be updated to reflect the 
significant progress over the past two years achieved by the Campaign. 
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(dollars in thousands) 


FY 2009 


FY2010 FY2011 


Primary Assessment Technologies also funds the Stewardship Science Academic Alliances 
(SSAA) and the High Energy Density Plasmas (HEDP) Joint Program. The SSAA program 
provides financial assistance to approximately 40 academic institutions in two areas of unique 
relevance to weapon science; low energy nuclear science and materials under extreme conditions. 
The HEDLP Joint Program supports high-energy density laboratory plasma science. 


Dynamic Plutonium Experiments 23,022 0 0 

In FY 2010, all activities were consolidated under Dynamic Materials Properties. 


Dynamic Materials Properties 83,231 86,617 96,984 

Dynamic Materials Properties develops the fundamental knowledge and physics-based models 
that describe and predict the behaviors of weapon materials in environments of extreme conditions 
of temperature, stress, strain, and strain rates. Dynamic Materials Properties will have the 
responsibility for developing the aging and process-aware fundamental plutonium multi-phase 
EOS and its constitutive properties. These experiments will be conducted at Inertial Confinement 
Fusion (ICF) facilities, as well as at DOE/Science synchrotron radiation national user facilities. It 
may also include the establishment of a dedicated beam line to perform dynamic compression 
experiments on a sector of the Advanced Photon Source (APS) at the Argonne National 
Laboratory. A series of tests will be executed on various Large Bore Powder Gun (LBPG) 
samples in different pressure regimes and with different loading characteristics to provide 
information important to the improvement of EOS models. FY 201 1 efforts will continue with 
proton radiography experiments at LANSCE and collaborative experiments with the United 
Kingdom. 


Other major milestones will include conducting the first isentropic compression experiments to 
5 Mbar on Z, completing nuclear cross section measurements on Pu-239 at LANSCE, and 
completing high fidelity simulations of shock initiation of high explosives at the grain scale by 
LLNL. 

Dynamic Materials Properties also funds the SSAA and the HEDP Joint Program. The SSAA 
program provides financial assistance to approximately 40 academic institutions in two areas of 
unique relevance to weapons science; low energy nuclear science and materials under extreme 
conditions. The HEDLP Joint Program supports high-energy density laboratory plasma science. 

Advanced Radiography 28,535 28,535 23,594 

Advanced Radiography will be transforming the methods used by the enterprise to perform 
radiographic and dynamic materials experiments. The majority of the work will be accomplished 
at DARHT, Site 300, Sandia Area fV, and pRad at LANSCE. Containment of explosively-driven 
experiments will be a continuing focus and will enable these experiments to have a minimal 
impact on the environment. The development of radiographic requirements and 
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(dollars in thousands) 


FY 2009 


FY2010 FY2011 


advances in the analysis and use of radiographic information will be pursued. In FY 201 1 , this 
subprogram will continue to support the early stages of development of pulsed-power 
teclmologies, advanced compact radiography capabilities and the continued refinement and 
utilization of the pRad facility at LANSCE. 


Secondary Assessment Technologies 76,913 77,913 81,949 

The highest priority for Secondary Assessment Technologies is the implementation of a new 
physics-based energy balance model. The work will be fiulher refined by performing experiments 
thru FY 2012 and is expected to lead to a revision of the model by FY 2015. Ongoing 
experiments will focus on additional secondary performance issues with an improved physics 
model for these additional issues implemented by 2020. Many experiments that support model 
development rely on availability of the ICF facilities, NIF, Z, and OMEGA facilities and a 
significant effort goes toward target fabrication. Secondary assessment also supports improved 
tools for modeling of weapon outputs. 

Secondary Assessment Technologies also funds the SSAA and the HEDP Joint Program. The 
SSAA program provides financial assistance to approximately 40 academic institutions in two 
areas of unique relevance to weapons science; low energy nuclear science and materials imder 
extreme conditions. The HEDLP Joint Program supports high-energy density laboratory plasma 
science. 


Test Readiness 5,408 0 0 

The responsibility for the maintenance of infrastructure and physical assets at the NTS transferred 
to the RTBF program in FY 2010. 

Total, Science Campaign 316,690 295,646 365,222 
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Explanation of Funding Changes 


FY2011 vs. 
FY2010 
($ 000 ) 

Advanced Certification 


Recent external studies have pointed out the need for scientific efforts that help 

resolve issues fundamental to modem primary performance. The requested 

increase funds hydrodynamic experiments at DARHT and the Nevada Test Site to 

examine options for modernized surety. Also supported is the analysis of failure 

modes and margin-to-failure, including stockpile, non-stockpile, and potential 

proliferant designs. Data regarding specific materials will be obtained using the 

tools developed through the other science sub-campaigns in order to reduce 

remaining uncertainties. This effort also supports Intelligence community issues 

and involves close coordination with other government agencies in national 

security. Failure mode analysis is fundamental to stewardship and the extension to 

other designs will contribute to counterterrorism and counter-proliferation 

assessments. +57,572 

Primary Assessment Technologies 

The increase in funding will accelerate the pace of LANSCE diagnostic 

development for accurate nuclear cross-section measurement. Increase also funds 

enhanced development of thermonuclear bum models, and partially restores 

funding to academic programs. +2,542 

Dynamic Materials Properties 

The increase will fund the acceleration of experiments at JASPER at the Nevada 

Test Site, and restore funding to academic programs. +10,367 

Advanced Radiography 

The decrease reflects a reduction to the pace of pulsed power technology and 

radiographic diagnostic development as DARHT second axis enters an operational 

mode. -4,941 

Secondary Assessment Technology 

The increase funds diagnostics and targets for experiments on NIF and Z. +4,036 

Total Funding Change, Science Campaign +69,576 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses^ 


(dollars in thousands) 



[ 

FY2009 1 

Fy2010 1 

FY2011 1 

Genera! Plant Projects 


0 

0 

0 

Capital Equipment 


1,027 

1,050 

1,073 

Total, Capital Operating Expenses 


1,027 

1,050 

1,073 


Outyear Capital Operating Expenses 

1 FY2012 1 

(dollars in 
FY2013 1 

thousands) 
FY2014 ( 

FY2015 1 

General Plant Projects 

0 

0 

0 

0 

Capital Equipment 

1,097 

1,121 

1,146 

1,171 

Total, Capital Operating Expenses 

1,097 

1,121 

1,146 

1,171 


® Funds are appropriated for Operations and Maintenance, including operating expenses, capital equipment and general plant 
projects. The program no longer budgets separately for capital equipment and general plant projects, therefore FY 201 0 and 
FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 
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Engineering Campaign 
Funding Profile by Subprogram 


Engineering Campaign 
Enhanced Surety 

Weapon Systems Engineering Assessment Technology 
Nuclear Survivability 
Enhanced Surveillance 
Total, Engineering Campaign 


(dollars in thousands) 


FY 2009 Actual 
Appropriation 

FY 2010 Current 
Appropriation 

FY20n 

Request 

46,111 

42,000 

42,429 

16,593 

18,000 

13,530 

21,100 

21,000 

19,786 

66,196 

69,000 

66,175 

150,000 

150,000 

141,920 


Outyear Funding Profile by Subprogram 


Engineering Campaign 
Enhanced Surety 

Weapon Systems Engineering Assessment Technology 
Nuclear Survivability 
Enhanced Surveillance 
Total, Engineering Campaign 


(dollars in thousands) 


1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

44,019 

43,699 

48,851 

50,523 

16,533 

15,199 

19,730 

20,404 

20,627 

18,550 

10,334 

10,687 

68,558 

57,548 

66,005 

64,125 

149,737 

134,996 

144,920 

145,739 


Mission 

The goal for the Engineering Campaign is to develop capabilities to assess and improve the safety, 
reliability, and performance of the nuclear explosive package and non-nuclear engineering components 
throughout a nuclear weapon’s lifetime without further underground testing. Additionally, the purpose 
is to increase our ability to predict the response and have confidence in the design of all components and 
subsystems to external stimuli (large thermal, mechanical, and combined forces and extremely high 
radiation fields); the effects of aging; and to develop essential engineering capabilities and 
infrastructure. 

The Engineering Campaign provides the nuclear security enterprise with modem tools and capabilities 
in engineering sciences and technologies to ensure the safety, security, reliability and performance of the 
current and future U.S. nuclear weapon stockpile without further undergrotmd testing, and provides a 
sustained basis for stockpile certification and assessments throughout the lifecycle of each weapon. 
Specific Campaign objectives are enabled by the improved capability for weapon design and 
engineering assessment including: 

■ Incorporation of enhanced surety features, independent of any threat scenario, meeting the 
requirements of National Security Presidential Directive 28 (NSPD-28). 

• Quantification of margins and uncertainties (QMU), using state-of-the-art design and assessment 
tools that rely on Advanced Simulation and Computing codes and experimental facilities acquired in 
support of the Stockpile Stewardship Program. 

■ Predictive capability for the effect of aging on performance and lifetime assessments. 
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■ Consolidation of Category I/II Special Nuclear Material (SNM) is supported by providing alternative 
capabilities and tools. 

■ Qualification Alternatives to the Sandia Pulse Reactor (QASPR) project to evaluate threats or 
vulnerabilities more responsively than traditional radiation testing. 

• Establishment of responsive lifecycle engineering at demonstrated lower costs. 

• World class staff and program in engineering science research & development (R&D). 

Benefits 

The Engineering Campaign is comprised of four focused subprograms. Each subprogram is a unique 
contributor to Government Performance and Results Act (GPRA) Unit Program Number 28, and each 
subprogram’s contributions are summarized below; 

Enhanced 5'i/reiy - Provides the most modem surety (safety, security, and use control) by developing 
advanced initiation, use-denial, and power management options and integrated surety solutions for 
consideration in scheduled stockpile refiirbishments, life extension programs (LEPs), and fiiture 
stockpile strategies. 

Weapon Systems Engineering Assessment Technology - Provides the scientific understanding, 
experimental capability, diagnostic development and data required to develop and validate engineering 
computational models; and develop assessment methodology for weapon design, manufacturing, 
qualification, and certification that are needed by the Directed Stockpile Work (DSW) R&D program to 
maintain the legacy stockpile, refurbish weapons and transform the stockpile, as required. 

Nuclear Survivability - Provides the tools and technologies needed to design and qualify components 
and subsystems to meet requirements for radiation, space, and other hostile environments; develops 
radiation-hardening approaches and hardened components; and modernizes tools for weapon outputs. 

Enhanced Surveillance - Provides component and material lifetime assessments to support weapon 
replacement or refurbishment decisions and the Annual Assessment process, and develops advanced 
diagnostics and predictive capabilities for early detection and assessment of stockpile aging concerns, 
and for cost effective surveillance transformation. 

The Engineering Campaign activities are closely integrated with DSW, Advanced Simulation and 
Computing (ASC), Readiness, and Science Campaigns, and Readiness in Technical Base and Facilities 
(RTBF). For instance, DSW provides the requirements for modeling and simulation capability and 
establishes the corresponding schedule for Engineering Campaign deliverables that support LEPs. 
Related to the interface with DSW, many of the scientific models recommended for development or 
improvement by the ASC Campaign come as input from engineering research within the Engineering 
Campaign. The ASC Campaign also provides the validation and verification (V&V) requirements, for 
the advanced codes, so that the Engineering Campaign can properly design and conduct the required 
experiment to validate the computational models. The engineering science basis for enhanced 
surveillance and nuclear survivability assessments depends on aging and relevant changes in material 
properties data provided by the Dynamic Materials Properties subprogram of the Science Campaign. 
Along with baseline data, related test and analysis methods; the Science Campaign input includes 
margin/uncertainty criteria and sensitivities of performance material properties used to develop aging 
models and lifetime assessment tools. Integration of the Engineering Campaign and RTBF is vital to 
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ensure that the proper investment is made in experimental and computational infrastructure needed to 
meet the Campaign’s milestones. Examples of these facilities include the Test Capability Revitalization, 
the Ion Beam Laboratory, and the Microsystems and Engineering Sciences Applications facility. 


Weapons Activities/ 

Engineering Campaign FY 2011 Congressional Budget 


54928A 


3/15/2010 




54928A 


3/15/2010 




FY2006 FV2007 FY2008 FY2009 

Performance Indicators Results Results Results ResiJts FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 Endpoint Target 


92 


I. O s s s S 

•2^'S^i g 

S I -I i S 1 3 
1 1' § I S' 

f ■§ 1 1 8 Is 

— § ^ 1 o 

“ " -1 1 1 « 5- . 
^gsoaa” o 

“Isll i-l » 

Sw js o O o 

£0^t2^§SS ? 




.s ° ’I 'I C *§ § 1 fe -S I 

§■31821 •iaSss'ag. 

Is g I 

S-s S'! si s I B 

»3g?>>Oeog«S;*a'2 § 

“""■g^l.ssasi'Ss “ 

SSSis-aEsis " -3. " 

^■^ulSassBsgJ 


ii 

iS M 

&• i 


S '® 3 

. I 
111 ^ 


^ "S S' 60 3 ■ 

« S 2 -S « 

IsEllg 5 

§■■8 -85 a,2 .g 

“ 1 “g a I 'S 

s I -I I s i » 
I’SIISt g 

IB's s 83 a .a 


i? s 

fid H 


— -i 


5 s. 
8 ^ 




IS. 

.i o 


y s d 


a c 
.2 2 
2 (S 


00 « 3 "S.' 

§ 1 I 
e 16 8 


c: A . u 

^ S 2 ^ I g 

s| i el's.! 

0 2{ g g c -s^ 

1 = i 11 'S ° 

s S «a I ^S s e 

- D.-3 ^ O g ij 

g»-i| 8 a 

t- •— ” "T? .O « 


•a S a i 


E -s a 


J “ « 


a 

O 



o 

'g 

Q 

c 


K 

2 

ffi 

‘o 

o 

U 

1 

£ 

a 

CM 

a 

c 

o 

5 

c 

£ 

2 


2 

> 

1 

•o 

.| 

B 

u 


1 

1 

c 

1 

ff 

i 

c 

«> 

1 


•S 

o 

_& 


5S 

a 2 
.2 >" 

•ifi 

£ a 

h 


rt 


11 


00 

J3 


■B 

B 


O 

CUD 1 


.S g 
so .S 


ij aj 
» £3 


CO 

M5 60 
^ CO 


S* 


11 

(9 2 

Q V£) 

1g 


S s 2 

R ° g 

f >■ C 

.2 f'- 

•g -o 

■9 § 

1 '®' 

§ § 
e S' 

£ j= 

ii t3 

a> a 


S 

(§ 


so 


H 

"S 




:S 

s 

eg 

SO 

.3 

3 


13 

tg 




<s 

a 


.1 


I 

U 


■5 

sb 


I 

p4 


T3 «h 

I 

■g a 

CO u 

a> 3 
3 


2 ; s a> c 2 

S 2 ■S S 

, J2 a. 

E: S g’.sa 

S S |a 

O Q ^ "S? 

rj- ^ 

BO 


i i 

.3 w" 
'S S 

If 

I g 

cA ej 

« ^ 

II 


1 a 


o 

.. CO 
<3 

a o 
8 & 

sa B 
« 2 
« feb 
2 

S ^ 

J3 "S 

H (U 
■o .C 


54928A 


3/15/2010 


Weapons Activities/ 

Engineering Campaign FY 2011 Congressional Budget 




FY2006 FY2007 FYIOOS FY2009 

Performance Indicators Results Results Results Results FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 Endpoint Target 


93 



54928A 


3/15/2010 


Weapons Activities/ 

Engineering Campaign FY 2011 Congressional Budget 




94 


FY 2009 Accomplishments 

Enhanced Surety 

■ Demonstrated all of the components of an advanced initiation system. 

■ Demonstrated highest priority surety sensor technologies against a subset of relevant Stockpile-to 
Target-Sequence (STS) environments. 

■ Filled a tritium prototype unit at Savannah River National Laboratory (SRNL), which records 
weekly validating data in support of advanced power technology development. 

■ Completed a feasibility study exploring fast initiation of new energetic materials and system power 
and response time requirements. 

• Conducted parametric material studies on Multi-Point Safety (MPS) options at Los Alamos National 
Laboratory (LANL) and Lawrence Livermore National Laboratory (LLNL) through collaboration 
with the United Kingdom in efforts to bracket technologies supporting NSPD-28. 

• Demonstrated system implementation of verifiable execution on a single prototype unit. 

Weapon Systems Engineering Assessment Technology 

• Completed initial development and demonstration of the 6-DOF (Degrees-of-Freedom) vibration test 
capability for component testing utilizing a DSW relevant configuration. 

• Completed initial validation experiments of spatial correlation of wall pressure fluctuations in a 
supersonic turbulent boundary layer, relevant to Re-entry Vehicles/Re-entry Bodies (RV/RB). 

• Characterized the as-built stress state of a high-fidelity high explosive system. 

Nuclear Survivability 

■ Modeled and calculated appropriate scenarios for the two specific threats (NWM2 1 -4 and 
NWM21-6) for the W87 Nuclear Explosive Package (NEP). 

• Assessed QMU techniques and methods used by DSW and determined their applicability to the 
methods and procedures used in assessing the survivability of U.S. nuclear weapon systems. 

• Installed and began using the INRAD test stand in the Plutonium Facility. 

■ Reviewed system thermal response to neutron environment study. 

• Completed and documented the QASPR silicon circuit prototype exercise. 

■ Further development and utilization of techniques to measure impulse generation in materials due to 
x-ray deposition. 

Enhanced Surveillance 

• Provided input for the annual certification on component and material aging for each weapon 
system. 

• Demonstrated new capabilities for the next system tester (W78 and W87) at the Weapons 
Evaluation Test Laboratory. 

• Completed the development of a W78 firing set stmctural dynamic model to be used for 
identifying transfer functions needed for mechanical margin and robusmess testing. 

• The maturation of built-in self test hardware is proceeding to the desired Technical Readiness 
Level - 6 (TRL-6) sufficient for LEP consideration. 

• Improved component aging models for Canned Sub-Assemblies (CSA), polymers, high explosives 
(HE), and initiation systems were developed or used to support lifetime assessments and developed 
initial framework for inputting aging signatures into quantitative predictive models for assessing 
uncertainties. 
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■ Updated and completed, the component lifetime, aging, compatibility, and reuse assessments for 
the CSA, metals, polymers, and ceramic materials in non-nuclear components, mechanical safe 
and arming devices, getters, silicone elastomers and pol}mrethane for NEPs, firesets, 
environmental sensing devices (ESDs), lightning arrestor components (LACs), use control, 
polymers, diagnostics, O-rings, materials and electronic interfaces. 

• Completed Qualified Engineering Release (QER) of Off-line Solid Phase Micro Extraction (SPME) 
and transferred the diagnostics to core surveillance. 

■ Evaluated Nuclear Magnetic Resonance (NMR) ProFiler for surveillance of silicone pad and 
cushion. 

• Demonstrated development of the enhanced onionskin test for HE. 

■ Completed Acoustic Resonance Spectroscopy (ARS) testing and analysis for potential 
implementation by core surveillance. 

■ Documented software utilization and improvements for application to computed tomography 
efforts in core surveillance. 

• Documented development and fabrication of Schlieren diagnostic including additional hardware 
selection and procurement. 

• Developed methods for ultrasonic inspection of W80 and W78 reservoirs to TRL-7. 

• Completed installation at Pantex of 1-2 mil Computed Tomography hardware for evaluating pits. 

Major Outyear Priorities and Assumptions 

The outyear requirements for the Engineering Campaign total $575,392,000 for FY 2012 through 
FY 2015. Decreases through this period are due to the reallocation of funding to support other priorities 
within the Stockpile Stewardship Program. In addition, completion of QASPR, which was originally 
scheduled for FY 2014, may be extended due to budget priorities. Priority will be given to surety and 
surveillance activities to support future LEPs, alterations, and modifications. 

Outyear priorities will also include the accomplishment of technologies and tools in support of nuclear 
survivability efforts related to alterations/modifications and LEPs. The nuclear survivability of weapons 
requires R&D efforts in developing and qualifying technologies and associated tools and materials to 
ensure designs are in place when required. The Engineering Campaign will continue to transform 
surveillance, including the methodology for detecting aging signatures through advanced diagnostics. 
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Enhanced Surety 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


46,111 


42,000 


42,429 


Enhanced Surety pursues a multi-technology approach to develop viable technology options for 
insertion meeting weapon system designers’ specifications during stockpile alterations, modifications, 
and replacements. This approach is also applicable to other future envisioned refurbishments and 
stockpile improvement projects needed, meeting both NNSA and Department of Defense (DoD) 
requirements. Multi-technology development and integration opens the design space and offers 
opportunity for synergistic improvements to other weapon components. 


In FY 201 1, the focus is on four multi-site development efforts. SNL, along with the SRNL, will 
continue to mature power management options with the intent to deliver a near-term viable option for 
LEPs. Prototypical hardware production of security sensor technologies will be transferred from SNL 
to the Kansas Clity Plant. LANL will, with SNL, continue to mature integrated surety solutions, which 
integrates external surety elements with the weapon, thus allowing the weapon to have the capability 
to better react to external activities addressing current threat scenarios. Development of MPS options 
for the next insertion opportunity will continue at LANL and LLNL through enhanced collaborations 
with the United Kingdom incorporating system integration through SNL. 


Weapon Systems Engineering Assessment Technology 16,593 18,000 13,530 

The Weapon Systems Engineering Assessment Technology (WSEAT) subprogram uses engineering 
computational models in collaboration with the ASC Campaign to predict weapon system response to 
three STS environments: normal, abnormal, and hostile. The activity also supports manufacturing the 
development of critical components and subsystems; e.g., neutron generators, gas transfer systems, 
and microsystems. The subprogram objective is to establish the capability to predict engineering 
margins by integrating numerical simulations with experimental data. Validated computational tools 
are required to explore the operational parameter space of the nuclear weapons stockpile. Exploration 
of operational parameter space identifies failure modes and boundaries, thus establishing engineering 
margins. 

In FY 201 1, the subprogram will focus on producing data sets for model validation in support of 
current weapon alterations and modifications and legacy stockpile support. Combined efforts between 
the ASC Campaign Verification and Validation, and Physics and Engineering Models programs is a 
key principle of WSEAT, and provides validated modeling and simulation capability for multi-scale 
and multi-physics problems encountered in qualification and certification activities. Work will 
continue at a decelerated rate on non-intrusive instrumentation and high explosive structural property 
measurements supporting model development for improved assessments of structural response, and 
margins for insensitive high explosive main charge materials. 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


Nuclear Survivability 21,100 21,000 19,786 

The tools and technologies developed by the Nuclear Survivability subprogram are required to assess 
changes made to the stockpile through scheduled refurbishments; weapon replacement activities; 
surveillance discoveries; natural aging; or the introduction of new materials, technologies, or designs. 
The scope of the subprogram includes developing scientific models for understanding radiation 
effects; generating experimental data to validate computational tools; understanding radiation- 
hardened design strategies; evaluating new and evolving stockpile candidate technologies for radiation 
hardness capabilities in a generalized, weapon-relevant configuration; studying radiation hardening 
aging phenomena for the long-term stockpile; and improving laboratory radiation sources and 
diagnostics to support code validation and hardware qualification experiments. In conjunction with 
the DoD, the subprogram also develops the tools to calculate the output and performance of modem 
weapons needed to define some of the most stressing and damaging nuclear environments. This 
computational capability is critical to the DoD threat assessments and effectiveness assessments as 
required by the Atomic Energy Act. These improvements in modeling are transformational and will 
allow quicker response in analyzing both threats and warhead survivability issues. 


In FY 2011, planned activities include continued development of tools and technologies to support 
QASPR. These tools will support alterations/modifications to the enduring stockpile (or future 
strategic systems) and will assist in the development of scientific models for understanding radiation 
effects phenomenology and generating experimental data to validate computational tools. In 
addition, the subprogram will develop technologies and tools required to support the next reentry 
system LEP and/or AF&F replacement per the P&PD. Similarly, major R&D efforts are required for 
system generated electromagnetic pulse phenomena design and qualification tools; technology 
development for hardening materials; as well as development of qualification tools for those 
materials in areas of thermomechanical shock, thermostructural response, and impulse generation; 
and circuit response predictive capabilities. 

Enhanced Surveillance 66,196 69,000 66,175 

The decrease reflects a manageable curtailment in the development of certain stockpile surveillance 
diagnostics, non-destructive techniques, component and material evaluation methods, joint test 
assembly technology, and embedded evaluation sensors and instrumentation. Additionally, some 
aging and lifetime studies will be re-scoped to protect the quality of information necessary to support 
ongoing LEP activities. 


Total, Engineering Campaign 150,000 150,000 141,920 
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Explanation of Funding Changes 


FY2011 vs, 
FY 2010 
($ 000 ) 


Enhanced Surety 

The slight increase reflects an initiative to continue technology development and 
maturation at a pace to meet the next viable insertion opportunity. +429 

Weapon Systems Engineering Assessment Technology 

The decrease reflects a manageable reduction in scope consistent with program 

priorities within the Stockpile Stewardship Program. Efforts will focus on 

producing data sets for model validation in support of current weapon alterations 

and modifications and legacy stockpile support. Some lower priority experiments 

and studies will be executed at a reduced rate and/or delayed to future years. -4,470 

Nuclear Survivability 

The decrease reflects a deceleration of continued efforts within the QASPR 

program. Specifically, within the fiscal year, technology thrusts will continue to 

shift from a legacy material based methodology to an assessment of 2T‘ century 

semiconductor materials. As legacy material efforts approach completion, the 

methodology of QASPR will be applied to material evaluations aimed at answering 

questions of practicality in continuing exploration of non-legacy materials in 

FY 20 1 1 and beyond. Efforts targeted for non-legacy materials will be decelerated. -1,214 

Enhanced Surveillance 

The decrease reflects a manageable curtailment in the development of certain 

stockpile surveillance diagnostics, non-destructive techniques, component and 

material evaluation methods, joint test assembly technology, and embedded 

evaluation sensors and instrumentation. Additionally, some aging and lifetime 

studies will have less rigor, impacting the quality of information available to make 

decisions on reuse and replacement of components for LEPs. -2,825 

Total Funding Change, Engineering Campaign -8,080 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses^ 


(dollars in thousands) 



[ 

FY2009 1 

FY2010 1 

FY2011 1 

General Plant Projects 


0 

0 

0 

Capital Equipment 


5,763 

5,890 

6,020 

Total, Capital Operating Expenses 


5,763 

5,890 

6,020 


Outyear Capital Operating Expenses 

1 FY2012 1 

(dollars in : 
FY20I3 1 

thousands) 
FY2014 1 

FY2015 j 

General Plant Projects 

0 

0 

0 

0 

Capital Equipment 

6,152 

6,287 

6,425 

6,566 

Total, Capital Operating Expenses 

6,152 

6,287 

6,425 

6,566 


^ Since funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and 
general plant projects, the program no longer budgets separately for capital equipment and general plant projects. FY 2010 
and FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 
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Inertial Confinement Fusion Ignition and High Yield Campaign 

Funding Profile by Subprogram 

(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


iDertiai Confinement Fusion Ignition and High Yield Campaign 

Ignition 

100,535 

106,734 

109,506 

NIF Diagnostics, Cryogenics, and Experimental Support 

66,201 

72,252 

102,649 

Pulsed Power Inertial Confinement Fusion 

8,652 

5,000 

5,000 

Joint Program in High Energy Density Laboratory Plasmas 

3,053 

4,000 

4,000 

Facility Operations and Target Production 

203,282 

269,929 

260,393 

NIF Assembly and Installation Program 

55,192 

0 

0 

Total, Inertial Confinement Fusion Ignition and High Yield 

Campaign 

436,915 

457,915 

481,548 


Outyear Funding Profile by Subprogram 


(dollars in thousands) 

I FY2012 I FY20B | FY 2014 | FY2015 I 

Inertial Confinement Fusion Ignition and High Yield 
Campaign 


Ignition 

110,222 

74,410 

71,479 

73,886 

Support of Other Stockpile Programs 

17,240 

39,637 

35,522 

49,154 

NIF Diagnostics, Cryogenics, and Experimental Support 

74,104 

83,878 

82,921 

76,117 

Pulsed Power Inertial Confinement Fusion 

5,000 

5,000 

5,000 

5,000 

Joint Program in High Energy Density Laboratory Plasmas 

4,000 

4,000 

4,000 

4,000 

Facility Operations and Target Production _ 

269,885 

268,672 

272,072 

276,655 


Total, Inertial Confinement Fusion Ignition and High Yield 

Campaign 480,451 475,597 470,994 484,812 


Mission 

The Inertial Confinement Fusion (ICF) Campaign provides an important component of the scientific and 
technical understanding required to assess the safety, security, and reliability of the Nation's nuclear 
weapons without nuclear testing. The program provides this capability through the development and use 
of advanced experimental tools, including state-of-the-art laser and pulsed power facilities. Science- 
based weapons assessments and certification requires that these advanced experimental tools have the 
capability to create and study matter under extreme conditions that approach the high-energy density 
(HED) environments found in a nuclear explosion. 

Virtually all of the energy from a nuclear weapon is generated while in the high energy density (HED) 
state. High-energy density physics (HEDP) experiments on ICF facilities are required to validate the 
advanced theoretical models that are used to assess and certify the stockpile without nuclear testing. 

The National Ignition Facility (NIF) will extend HEDP experiments to include access to thermonuclear 
bum conditions in the laboratory, a unique and unprecedented scientific achievement. 
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The ICF Campaign, a vital component of the National Nuclear Security Administration’s (NNSA) 
responsive infrastmcture, supports NNSA’s Stockpile Stewardship Program (SSP) through three 
strategic objectives: 

■ Achieve thermonuclear ignition in the laboratory and develop it as a routine scientific tool to support 
stockpile stewardship. 

• Develop advanced capabilities including facilities, diagnostics, and experimental methods that can 
access the HED regimes of extreme temperature, pressure, and density required to assess the nuclear 
stockpile. 

■ Maintain the U.S. preeminence in HED science and support broader national science goals. 

The importance of laboratory thermonuclear ignition to the national nuclear weapons program was one 
of the earliest motivations of the ICF program. A major focus of the ICF Campaign over the past decade 
has been the constmction of the National Ignition Facility (NIF), which is required to achieve the 
principal program objective: to achieve thermonuclear ignition experiments in the laboratory. The NIF, 
located at the Lawrence Livermore National Laboratory (LLNL), is a 192 beam, high-energy, high- 
power laser system capable of delivering up to 1.8 megajoules of energy in a single pulse with a few 
nanoseconds duration. The NIF construction project was completed in March 2009 and provides NNSA 
extraordinary opportunities for significant scientific progress and discovery in the areas of 
thermonuclear ignition and matter under extreme HED conditions. Creating laboratory conditions of 
extreme densities and temperatures relevant to HED phenomena occurring in nuclear detonation is one 
of the most challenging requirements for science-based weapons certification. 

Other advanced HED experimental capabilities within the ICF Campaign include the pulsed power 
Z-machine at the Sandia National Laboratories (SNL) and the OMEGA Laser Facility at the University 
of Rochester’s Laboratory for Laser Energetics (LLE). Both facilities have recently undergone 
significant improvements. The Z-machine was refurbished and upgraded to provide more shot capacity 
and higher current. The new performance levels of the Z-machine are required for important weapons 
materials measurements. At LLE, a high-energy, short pulse capability was added to the existing 
60 beam, 30 kilojoule OMEGA laser system. The OMEGA Extended Performance (EP) can produce 
high energy x-rays which are required for the advanced radiography capability needed in many weapons 
physics experiments. The combined capability is referred to as the OMEGA Laser Facility. 

The National Ignition Campaign (NIC) is a multi-site integrated effort which focuses on achieving 
thermonuclear bum in the laboratory. Through FY 2012, the entire effort in Ignition and NIF Diagnostic 
Development subprograms is devoted to the NIC and about 75 percent of Facility Operations and Target 
Production. This includes all ignition experimental activity at NIF and the preparatory activity at 
OMEGA and ignition target development and fabrication. The partners in the NIC include LLNL, LLE, 
Los Alamos National Laboratory (LANL), SNL, and General Atomics (GA). The NIC has two primary 
objectives: (1) Perform the first ignition experimental campaign on the NIF beginning in FY 2010, and; 
(2) Transition the NIF from project completion to routine facility operations by the end of FY 2012. 

Because of the importance of the NIC and its specific focused goal of ignition, NNSA designated it as 
an Enhanced Management Program requiring adherence to a rigorous set of project management 
standards including a formal execution plan. The execution plan describes the multi-year NIC scope. 
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schedule, and budget baseline. Reporting on a large number of milestones, earned value reporting, and a 
formal change control process are among the management tools used to track progress against the NIC 
baseline. The NIC Execution Plan was submitted to Congress in late FY 2005 and progress reports on 
the status of the NIC technical programs to achieve ignition are provided to Congress quarterly. 

A new JASON review of NIC was conducted in 2009 to assess progress since its previous review in 
2005 and to evaluate preparations for the first ignition experiments in FY 2010. The 2009 review 
concluded that impressive, steady progress has been made but substantial scientific and technical 
challenges remain. 

Early experimental work at NIF will continue to focus on assessing uncertainties in the physics 
understanding of ignition and adjusting or “tuning” the important parameters (e.g., laser beam pointing) 
to achieve the best set of ignition conditions. Early experiments will provide information such as: the 
coupling efficiency of the laser energy to the target; the timing of the shocks used to compress and heat 
the fuel; and the ablation rate and symmetry of the capsule as the implosion proceeds. The first ignition 
campaign began in late FY 2010 and will be followed by two additional campaigns (in FY 2011 and 
early FY 2012) that will vary the important parameters and obtain data to validate physics models in the 
burning plasma regime. This will further the understanding of ignition and allow a reproducible ignition 
platform to be optimized for SSP applications. 

The ICF program is now utilizing experience acquired in the initial phase of NIF operation to constantly 
refine its plan for the FY 201 1 and FY 2012 campaigns and the logistics required to implement those 
campaigns. The ICF program is planning for a very intense unprecedented level of campaign activity in 
FY 2011 . Rapid reconfiguration of the laser in response to the results of tuning experiments will present 
a challenging operational task. This combined with the continuing installation and upgrade of 
diagnostics indicates the need for some increase in manpower. 

For the SSP, ignition and thermonuclear bum will allow routine access to physical regimes hitherto 
unavailable in the laboratory. In addition, the demonstration of thermonuclear ignition will be of major 
importance for the Department of Energy’s (DOE) energy and fundamental science missions. 

Benefits 

Within the ICF Campaign, there are 6 subprograms, each of which makes a unique contribution to 
Government Performance and Results Act (GPRA) Unit Program Number 29. 

• The Ignition subprogram includes advanced theoretical modeling, systems engineering, target and 
experiment design, and experiments on ICF facilities. 

■ The Support of Other Stockpile Programs subprogram develops experimental capabilities in the 
HED regime and applies these tools and methodologies to resolve important stockpile questions. 

This is a vital area of collaboration between the ICF and Science Campaigns. 

• The NIF Diagnostics, Cryogenics, and Experimental Support subprogram supports specialized 
technologies needed for the first ignition experiments and for the execution of other HED 
experiments on the NIF. Efforts include the design, development, and engineering of a complex 
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array of diagnostic and measurement systems. This subprogram also includes design and 
construction of the NIF cryogenic target system. 

■ The Pulsed Power Inertial Confinement Fusion subprogram supports the assessment of 
Z-pinches for achieving fusion ignition and high yield, developing diagnostics for use at NIF, Z, and 
other HEDP facilities, and provides for materials measurements for ICF target design. 

■ The Joint Program in High Energy Density Laboratory Plasmas (HEDLP) subprogram funds joint 
activities with the Office of Science to steward the study of laboratory HED plasma physics. Both 
the HED physics activities within the Stockpile Stewardship Academic Alliances and the National 
Laser User Facility (NLUF) program at LLE, previously funded under the University Grants/Other 
ICF Support budget category, are now funded within the Joint Program. The NNSA portion of the 
joint program is funded via both the ICF and the Science Campaigns. 

■ The Facility Operations and Target Production subprogram supports experimental operations at NIF, 
OMEGA, and Z, as well as activities in target research, development, and fabrication. 

In concert with the Science Campaign, the ICF Campaign provides experimental data required to 
validate weapons-relevant physics models that form the basis of weapons simulation design codes. 

These codes along with the advanced, high-performance computing platforms developed within the 
Advanced Simulation and Computing (ASC) Campaign are used within the SSP for the required annual 
assessment and certification of the U.S. nuclear stockpile. Coordination of the efforts of the Science, 
ICF, and ASC Campaigns is achieved, in part, through the Predictive Capability Framework (PCF) 
planning to prioritize and schedule major activities. The data, analysis methodologies, models and 
simulation codes developed by the Defense Programs’ science effort also lend confidence to and support 
the analysis performed to meet Directed Stockpile Work (DSW) commitments. These commitments 
include understanding the impact of aging weapons systems, closing Significant Findings Investigations 
(SFIs) identified firom surveillance or other sources, and certifying refurbished devices resulting from 
life extension programs (LEPs). 

In addition to supporting NNSA’s national security mission, ICF capabilities also serve DOE’s missions 
to develop advanced energy systems (Office of Fusion Energy Sciences) and to further our 
understanding of fundamental science (Office of Basic Energy Sciences). 
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FY 2009 Accomplishments 

National Ignition Campaign 

■ Precise measurement of power balance on eight NIF beams at Target Chamber Center showed that 
the NIF meets the power balance requirements for ignition pulse shapes. 

• Ninety-six continuous phase plates that shape the beam spot for optimal illumination of the ignition 
target were installed. 

• The Ignition Target Alignment System was installed and commissioned. 

Diagnostic installation 

• Other activity focused on installing and commissioning diagnostics and other equipment required for 
the first NIC experiments, including: Dante soft x-ray spectrometer, FFLEX hard x-ray 
spectrometer, Full Aperture Backscatter System (FABS), and the Near Backscatter Imager (NBI). 
The first of a suite of Neutron Time-of-Flight (NTOF) detectors that will measure the neutron yield, 
bang time*, and down-scattered neutron spectrum, was installed on the NIF target chamber. 

Preliminary NIC experiments 

• The initial NIC experiments on the NIF focused on measuring the temperature in a hohlraum similar 
to the one that will be used to drive ignition targets. Initial tests of hohlraum performance have 
yielded drive temperatures greater than 300 electron volts which demonstrates extremely 
encouraging progress toward ignition requirements. 

Ignition Diagnostic Development 

• On the OMEGA Laser Facility at LLE, cryogenic implosion experiments produced the highest 
neutron yields to date in these implosions. ITie first short pulse x-ray radiograph of an imploding 
cryogenic deuteriimi target was obtained. Radiographic images showed the evolution of the shell 
compression near peak bum along with the core self emission which provides important validation 
of some diagnostic methods that will be applied in actual ignition experiments at NIF. 

• A Magnetic Recoil Spectrometer (MRS), developed through collaboration between the 
Massachusetts Institute of Technology (MIT) and LLE, measured the down-scattered neutron 
spectrum from the implosion of a cryogenic deuterium-tritium (DT) target on OMEGA. The down- 
scattered neutron spectrum is used to determine the compressed fuel's areal density. 

" LANL scientists fielded a gamma ray detector on OMEGA that will be used to measure the time of 
fusion bum on the NIF. A liquid scintillator based neutron time-of-flight detector demonstrated 
detection of the down-scattered neutron signal without residual afterglow from the primary neutron 
signal from a cryogenic DT target implosion on OMEGA. This validates the use of NTOF detectors 
for down-scattered neutron measurements on the NIF. The technique that will be used on NIF for 
convergent shock timing was validated on OMEGA. 

Target Development and Production 

• The cryogenic ignition target production capability was fully qualified, demonstrating high precision 
targets meeting the point design specifications in quantities consistent with the experimental 


’ Bang time, a term commonly used within the ICF community, is generally defined as the time interval from the beginning 
of the driver generated pulse to the time of maximum neutron generation. 
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schedule. Cryogenic layers meeting ignition requirements were formed using a cryogenic mixture of 
hydrogen and tritium. 

Ignition Planning and Review 

• A JASON review of the NIC was conducted in January 2009. The review provided an assessment of 
the progress of the NIC and its readiness to perform the crucial ignition experiments in 

FY 2010. The review concluded that impressive, steady progress has been made but suggested that 
substantial scientific and technical challenges remain. 

NIF Project 

■ The NIF was completed in accordance with its approved baseline on March 27, 2009. All Project 
Completion Criteria have been met. 

• The NIF performed a 192-beamline shot in March, 2009 that produced a record 1.1 megajoules of 
ultraviolet (3(b) light. Target shots in July 2009 delivered more than 600 kilojoules (kj) (3co) to 
hohlraum targets similar to those that will be used in the first ignition experiments. 

OMEGA Laser Facility 

■ A multi-institutional team captured a radiograph of a shock wave propagating in a solid Aluminum 
target. The shock wave was generated by one of OMEGA HP’s long pulse ultraviolet beams and the 
x-ray source was generated by a high energy short pulse delivered by a second OMEGA EP 
beamline interacting with a Samarium target. 

• The first OMEGA Laser Facility User's Group Workshop was held at LLE with 100 scientists from 
twenty-nine universities and laboratories, 4 countries, and NNSA attending. The workshop 
facilitated communication among the users and with the facility and provided feedback on ways to 
improve operations and capabilities for users. This workshop was an important component of the 
ICF Program's plan to evolve all its facilities into national user capabilities. 

• As of the third quarter of FY 2009, the OMEGA Laser Facility performed 1 , 1 40 target shots with 
high availability and effectiveness. Users included scientists from LANL, LLE, LLNL, SNL and 
various universities, as well as the Atomic Weapons Establishment (United Kingdom) and 
Commissariat a L’energie atomique, CEA (France). 

Z Facility 

• Full capability of the refurbished Z-machine has been demonstrated; for example the maximum 
current was increased from 1 8 to 26 mega-amperes. The refurbishment of Z has improved shot-to- 
shot reproducibility (within +/- 0.5 percent for the current pulse shape), provided more precise 
current shaping, and a longer, variable pulse length. The operation of Z has been demonstrated at 
the rate consistent with 220 shots per year. 

■ Advanced ICF pulsed power concepts have been tested in experiments that produced significant 
neutron yields’. Isentropic compression experiments at Z have been used to measure the equation- 
of-state of beryllium (Be) and diamond in parameter ranges required by ICF target design and have 
also been used to demonstrate magnetic drive pressures of 6 megabar (Mbar). Magnetically 
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accelerated flyer plates have been used to perform equation-of-state studies in sapphire to pressures 
of 20.7 Mbar. 

■ SNL, in collaboration with LANL, completed an important Stockpile Stewardship experiment on the 
refurbished Z-machine obtaining pressure-density data for tantalum at pressures up to 4 Mbar. The 
refurbished Z also provided data on the strength of beryllium, an important material used in both ICF 
capsules and other defense applications. The melt phase of diamond was studied with accuracies of 
one percent. 

Other ICF Accomplishments: 

■ The Naval Research Laboratory (NRL) demonstrated operation of the Electra electron beam 
amplifier at 90,000 shots continuous operation for 2.5 Hz and 50,000 shots at 5 Hz. The total shots 
with Electra have now exceeded 1 million. Electra is an important prototype for the pump of a laser 
that could be used in an Inertial Fusion Energy (IFE) Experiment. 

• LLNL operated the front-end laser on their diode-pumped, solid-state Mercury laser system in an 
autonomous mode (computer-controlled and diagnosed) for over 15 million shots. 

Joint Program in High Energy Density Laboratory Plasmas (HEDLP) 

■ In FY 2008, the joint program issued a solicitation that supports academic and national laboratory 
research in HEDP. Over 135 proposals were received indicating a strong interest in the field. In 
FY 2009, 24 proposals were selected for initial funding. 

Major Outyear Priorities and Assumptions 

The outyear requirements for the ICF Campaign total $1,91 1,854,000 for FY 2012 through FY 2015. 

The achievement of ignition and thermonuclear bum and its application to the major unresolved issue in 
weapons physics will remain the highest priority within the ICF Campaign. Once NIC has successfully 
achieved ignition and thermonuclear bum in the laboratory subsequent experiments will be designed to 
provide a reproducible ignition platform that can be exploited by the SSP to address important weapons 
physics questions. 

After the completion of NIC at the end of FY 2012, NIF will be capable of supporting routine operations 
for ignition and other HED experiments in support of SSP. Capabilities will include: certified data 
systems supporting experimental operations; optics and targets management systems; target production 
capability for the baseline ignition platform and some HED targets for SSP experiments; a second 
operational cryogenic target positioner; an initial set of radiation-hardened diagnostics; and a third set of 
continuous phase plates. In FY 2013 and beyond, the ICF Program will pursue an increasingly broader 
range of HED experiments (both ignition and non-ignition) required by the weapons certification 
process. This will include work in materials dynamics, plutonium equation-of-state and constitutive 
properties, complex hydrodynamics, x-ray opacities, and understanding the boost process. Pursuit of 
this agenda of vital weapons deliverables will require an increasingly sophisticated array of diagnostics, 
including a variety of measurement systems that can operate in the ignition or near-ignition 
environment. This in turn will require major investment to be shared by ICF, the Science Campaign, 
and other parts of the weapons community. 


* The neutrons are a product of fusion, thus the number of neutrons produced serves as an index of efficiency of fusion. 
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The ICF Campaign will continue to provide some funding for the operations of its HED physics 
capabilities (facilities and technical expertise) to support emerging and fiiture needs of the NNSA’s 
national security mission. These needs may include advanced ignition concepts (such as fast ignition or 
various forms of direct drive) or other HED capabilities. This modest commitment to the basic science 
of HED may expand in response to various priorities, such as energy initiatives. Following the 
achievement of thermonuclear ignition, the Department anticipates that the relative importance of these 
potential missions and the role of the various ICF Campaign program elements and facilities supporting 
these missions will be reevaluated and modified to meet national needs and priorities. 
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Detailed Justification 


(dollars in thousands) 


FY2009 


FY 2010 


FY2011 


Ignition 100,535 106,734 109,506 

This subprogram is the central focus of the effort to produce thermonuclear fusion in the laboratory and 
to utilize ignition to address key weapons issues. The effort performs detailed theoretical designs (in 
both 2 and 3 dimensions) of the complete performance of ignition targets. Ignition target design is part 
of a veiy close coupling of ICF with the Advanced Simulation and Computing Campaign (ASC) and 
the Science Campaign. In close collaboration with the Science Campaign, this subprogram also 
includes experimental design, the development of specific, experimental methods focused on achieving 
ignition and systems engineering improvements. 


Regardless of the specific status of ignition, FY 201 1 will present a very demanding agenda of work in 
the ignition effort. Results Ifom the first ignition attempts in 2010 will be analyzed in detail, and the 
intensive process of tuning laser and target parameters for optimum performance will continue. There 
will also be a need for continual reevaluation of the diagnostic measurement systems, including 
possible plans for upgrades, re-calibration, and other adjustments. 

The first ignition eampaign (spanning FY 2010 to FY 2011) will attempt to compress, implode, and 
ignite a layered DT capsule with a ~1.3 megajoule energy pulse from the NIF. 


An important component of work in ignition will be continual support experiments at OMEGA. 
Crucial operations such as re-calibration, tuning, and adjustment of diagnostics and experimental 
techniques will occur there. 

This ignition subprogram will also closely collaborate with the Science Campaign effort to perform 
vital HED (non-ignition) weapons physics experiments on the NIF and OMEGA in FY 201 1 . 


NIF Diagnostics, Cryogenics and 

Experimental Support 66,201 72,252 102,649 

This subprogram supports specialized technologies needed for the first ignition experiments and for the 
execution of other HED experiments on the NIF. This effort includes the design, development, and 
engineering of a complex array of diagnostic and measurement systems. These systems provide the 
vital data generated in ignition experiments and include the associated information technology 
subsystems needed for data acquisition, storage, retrieval, visualization, and analysis. The data 
generated will be utilized to tune the ignition process and to provide key information required by the 
weapons SSP. 

The intensive activity in ignition during FY 201 1 will be mirrored in a very active period of 
installation, calibration, and utilization of the diagnostic systems. Coordination of this activity with 
ignition target experiments will represent a major logistics and systems planning effort. Additionally, a 
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(dollars in thousands) 


FY2009 


FY 2010 


FY2011 


significant portion of the effort in this subprogram during FY 2011 will be in the design of 
experiments, and diagnostics aimed at utilizing ignition conditions to answer specific Weapons 
Program SSP questions. 


The NIF Diagnostics, Cryogenics and Experimental Support subprogram also includes design and 
construction of the NIF cryogenic target system. This very complex experimental system is required to 
produce a precise frozen layer of DT nuclear fuel on the inner wall of an ignition capsule. This layer is 
required for ignition to occur. 

Other activities performed in the Experimental Support subprogram include: (1) the development and 
activation of optical systems required to produce the optical spatial beam smoothing needed in ignition 
experiments and subsequent campaigns; (2) integration and experimental commissioning of the NIF 
target area; and (3) installation and qualification of both the tritium handling system and the personnel 
and environmental protection systems. 

Pulsed Power Inertial Confinement Fusion 8,652 5,000 5,000 

This subprogram funds computational target design, experiments, and experimental infrastructure to 
assess pulsed power as a means to achieve thermonuclear fusion in the laboratory. The program also 
advances the science and technology of megajoule-class pulsed power systems to improve efficiency, 
reliability, precision and repetition rate, and to reduce costs. In addition, experiments in pulsed power 
advance fundamental research in high-energy-density plasmas, laboratory astrophysics, and planetary 
science. In FY 201 1 , activities will focus on utilizing the new diagnostics (neutron and x-ray imaging) 
to demonstrate consistent fusion conditions that can be utilized in variety of applications. 

Joint Program in High Energy Density 

Laboratory Plasmas 3,053 4,000 4,000 

High Energy Density Laboratory Plasmas (HEDLP) is a joint program with the Office of Science to 
support basic high energy density physics research. This subprogram provides support for external 
users at the University of Rochester OMEGA facility as well as a joint solicitation for HEDLP research 
to be performed at universities and DOE laboratories. For FY 201 1, NNSA will contribute funding 
from the ICF and Science Campaigns. 

Facility Operations and Target Production 203,282 269,929 260,393 

This subprogram supports operations of ICF facilities including NIF, OMEGA, and Z, in a safe and 
secure manner. It also supports target and sample fabrication, including the very sophisticated targets 
required for ignition. As mentioned in the descriptions of the Ignition and the NIF Diagnostics, 
Cryogenics and Experimental Support subprograms, FY 201 1 will be dominated by intense activity in 
the pursuit of ignition and its development for specific weapons applications. Coordination of ignition 
experiments, diagnostic installation and upgrades, and continued refinement of the laser itself will be a 
major challenge. 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


More than 300 shots are being planned on the NIF in FY 201 1, and there will be a continuing strong 
requirement for SSP work on the OMEGA and Z facilities. Accomplishment of the full agenda of 
weapons SSP deliverables is possible only with these 3 facilities working in concert. 

Other activities carried out in the Facilities Operations and Target Production subprogram include: 

(1) support for shot directors and operational staff; (2) engineering sustainment; and (3) support staff 
for the final optics inspections system and its associated optics conditioning, initiation and mitigation 
processes to increase the lifetime of optics exposed to ultraviolet light. 

NIF Assembly and Installation Program 55,192 0 0 

This funding element supported the activities associated with integration, planning, assembly, 
installation, and activation of the NIF. The NIF Assembly and Installation Program also provided the 
staffing, training, and procedures for the NIF operations; work essential to deliver a facility ready for 
transition from construction project to fully capable experimental facility. Following project 
completion in FY 2009, this effort was transferred to the Facility Operations and Target Production 
subprogram in FY 2010. 


Total, Inertial Confinement Fusion 

Ignition and High Yield Campaign 436,915 457,915 481,548 
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Explanation of Funding Changes 

FY 20 11 vs. 
FY 2010 
($ 000 ) 

Ignition 

Funding supports the intense increase in ignition activity involving real-time 

experimental data analysis theoretical interpretation. There will be a 

significant increase in design activity related to the upgrade of diagnostics as 

ignition is approached. +2,772 

NIF Diagnostics, Cryogenics, and Experimental Support 

Supports the significant increase in experimental activity as data at or near 
ignition is produced. The increase in resources is essential for re-calibrating, 
refining, and upgrading diagnostic systems that are exposed to an 
increasingly severe flux of gamma rays and neutrons. Also supports the 
final refinements of the cryogenic system as the first ice layered targets are 
imploded and finally, the increase supports logistic activity associated with 
installation, calibration, and utilization of the diagnostic systems all in 
coordination with an intense period of ignition experimentation. 

Additionally, the funding increase supports the initiation of a dedicated 

effort in ignition-based weapons physics experiments. The majority of 

resources will be devoted to the design of diagnostics that are capable of 

functioning in the harsh (radiation and particle) environment created by 

igniting plasmas. This effort will provide direct coupling between the 

ignition effort and other portions of the Weapons Program. +30,397 

Facility Operations and Target Production 

In FY 201 1 , the request reduces operations in weapons physics at Omega 

and Z while maintaining ignition experiments. -9,536 

Total Funding Change, Inertial Confinement Fusion Ignition and High 

Yield Campaign +23,633 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses^ 


(dollars in thousands) 



C 

FY2009 1 

FY2010 1 

FY20il 1 

General Plant Projects 


400 

409 

418 

Capital Equipment 


12,218 

12,487 

12,762 

Total, Capital Operating Expenses 

Outyear Capital Operating Expenses 

12,618 

12,896 

13,180 



(dollars in 

thousands) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

General Plant Projects 

427 

436 

446 

456 

Capital Equipment 

13,043 

13,330 

13,623 

13,923 

Total, Capital Operating Expenses 

13,470 

13,766 

14,069 

14,379 


^ Funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and genera! 
plant projects. The program no longer budgets separately for capital equipment and general plant projects. FY 2010 and 
FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 
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Advanced Simulation and Computing Campaign 
Funding Schedule by Subprogram 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY20n 

Appropriation 

Appropriation 

Request 


Advanced Simulation and Computiog Campaign 

Integrated Codes 

138,917 

140,882 

165,947 

Physics and Engineering Models 

49,284 

61,189 

62,798 

Verification and Valirbtion 

50,184 

50,882 

54,781 

Computational Sj^tems and Software Environment 

156,733 

159,022 

175,833 

Facility Operations and User Support 

161,007 

155,650 

156,389 

Total, Advanced Simulation and Computing Campaign 

556,125 

567,625 

615,748 


Outyear Funding Profile by Subprogram 

(dollars in thousands) 

I FY2012 I FY2013 | FY 2014 | FY 2015 1 


Advanced Simulation and Computing Campaign 

Integrated Codes 

167,327 

163,752 

163,887 

168,143 

Physics and Engineering Models 

66,541 

65,019 

64,626 

66,438 

Verification and Validation 

54,168 

52,879 

52,300 

53,835 

Computational Systems and Software Environment 

175,833 

175,833 

175,833 

180,912 

Facility Operations and User Support 

159,071 

158.774 

158,774 

163,806 


Total, Advanced Simulation and Computing Campaign 622,940 616,257 615,420 633,134 

Mission 

The goal of the Advanced Simulation and Computing (ASC) Campaign is to provide leading edge, high- 
end simulation capabilities to meet weapons assessment and certification requirements including 
weapon codes, weapons science, computing platforms, and supporting infrastructure. The ASC 
Campaign serves as the computational surrogate for nuclear testing to determine weapon behavior. 

As such, ASC simulations are central to our national security. Our ability to model the extraordinary 
complexity of nuclear weapons systems is essential to establishing confidence in the performance of our 
aging stockpile. The ASC tools enable comprehensive understan^ng of the entire weapons lifecycle, 
from design to safe processes for dismantlement. The ASC simulations play an essential role in 
simulating device performance to ensure that systems in the stockpile meet all specifications in the 
“stockpile-to-target sequence.” In the absence of testing, only through ASC simulations can the 
National Nuclear Security Administration (NNSA) determine the effects of changes to current systems, 
as well as calculate confidence levels of fumre untested systems. 

The ASC tools are also used to address areas of national security beyond the U.S. nuclear stockpile. 
Through coordination with other government agencies, ASC plays an important role in supporting 
nonproliferation, emergency response, nuclear forensics and attribution activities. Resources have been 
used to characterize special nuclear material (SNM) and devices. The ASC simulation capabilities have 
been used by Department of Homeland Security (DHS) to assess various mitigation strategies, and the 
results have been published in peer-reviewed journals. There is a growing effort to enhance the 
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capabilities of these tools, such as the identification of a perpetrator or supporting state through forensic 
analysis of post-explosion radionuclide debris. 

Benefits 

The ASC Campaign is comprised of five subprograms that support activities in the areas of weapon 
codes, weapon science, computational infrastructure, and computing center operations. Each 
subprogram is a unique contributor to Governmental Performance and Results Act (GPRA) Unit 
Program Number 30. 

The ASC Program’s primary customer is Directed Stockpile Work (DSW). ASC codes and computing 
infrastructure are the means by which DSW work such as design, analysis, baselining, and Significant 
Findings Investigations (SFI) closure are performed. Stockpile work, science and simulation are bound 
together through the Predictive Capability Framework. In the context of simulation, predictive 
capability can best be understood in contrast to Baseline models that were based on the underground test 
results and which employed sophisticated approaches to interpolation within the underground data or 
minimal extrapolation. A predictive capability enables accurate simulations of device behavior outside 
the parameter space spanned by the underground test data. Historically, the codes were carefully 
calibrated to give results consistent with the diagnostics fielded in Nevada. As long as the calculated 
configmations were close to the as-tested regime, one could be confident in the results. When aging or 
flaws in the as-built reality are added into the mix, the simulations must depart from the parameter space 
spanned by the baseline. Then we must have recourse to models and numerical representations of the 
physics and engineering that capture reality. We must be able to simulate behavior, to predict responses 
and performance outside the range of the test data, the last of which were collected in 1992. 

As an example of how ASC, the Campaigns and DSW work in a collaborative fashion to tackle 
problems of the national security enterprise (NSE) was when a significant fraction of the Red Storm 
compute time in FY 2008 was instrumental in planning a Navy operation to destroy an errant satellite, 
which posed a terrestrial threat if allowed to reenter the Earth’s atmosphere in an uncontrolled manner. 
ASC provided the computational simulation technology and compute resources. The Engineering 
Campaign provided phenomenology experiments and diagnostics for sub-scale validation tests. 
DSW/STA funded the test hardware. Critical contributions from each of these programs resulted in a 
successful proof of concept, with rapid design and fabrication of prototype hardware. Conceptual design 
and testing of this hardware is now underway. 

The Predictive Capability Framework (PCF) is an integrated roadmap that reflects the responsive 
scientific capabilities needed to deliver a predictive capability to the nuclear security enterprise. 
Participants of the PCF include Defense Science, ASC, Engineering, DSW Research & Development, 
and Inertial Confinement Fusion Ignition and High Yield Campaign. The PCF identifies a list of long- 
term integrated goals and links the progress in the predictive capabilities to the progress in the five 
enabling capabilities, four of which (theory/model capabilities, code/algorithm capabilities, 
computational facilities, and Quantification of Margins and Uncertainties (QMU) and Verification & 
Validation (V&V) capabilities) are developed by the ASC program. With the pending completion of 
major new experimental facilities and entry into peta-scale high performance computing, the PCF 
represents a new phase of science-based stockpile stewardship - one better aligned to the challenges of 
an aging and changing stockpile. 
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Additionally, the ASC program and the Office of Science recognize their common interests in 
computing and the need to begin exploration into the path toward exascale computing. Federal program 
managers have commissioned a Federal executive board and laboratory steering committee to develop a 
common plan on what it will take to achieve exascale computing by the end of the decade. Like the 
NSE laboratories, the Office of Science laboratories are key players in developing tools to make high- 
performance computing systems more usable and efficient. Therefore, the two organizations seek to 
form two institutes, the Institute for Advanced Architectures with Sandia and Oak Ridge, and the ABLE 
(Argonne, Berkeley, Livermore Exascale) Institute to capitalize on the expertise across the complex in 
advanced systems and computational sciences. The ASC program is also engaged in the SciDAC 
(Scientific Discovery through Advanced Computing) program to capitalize on the Office of Science 
investments in new science advanced by academia and other laboratories. 
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FY 2009 Accomplishments 

Predictive Capability 

• There has been a consistent annual increase in the cumulative percentage of simulation runs that 
utilize modem ASC-developed codes on our computing platforms as measured against the total of 
legacy codes used for stockpile stewardship activities. Current target is for 80 percent of these 
problems to be run with modem codes. 

■ An ASC tri-lab team completed a multiyear effort to identify and develop verification test problems 
to assess the numerical performance of models and algorithms implemented in ASC codes to 
demonstrate whether the numerical results of the discretization algorithms in physics and 
engineering simulation codes provide correct solutions of the corresponding continuum equations. 

• Large, fully resolved simulations of turbulence mixing have exercised the ASC Program’s scientific 
and computational science capabilities, revealing new and unexpected physics in the study of 
mixing. 

Simulation for the Stockpile 

• The ASC program’s Red Storm supercomputer at SNL was instmmental in planning a Navy 
operation to destroy an errant satellite, which posed a terrestrial threat if allowed to reenter Earth’s 
atmosphere in an uncontrolled manner. 

• The Los Alamos forensics team successfully identified a device in a blind nuclear forensics exercise 
organized by Nuclear Weapons Incidence Response’s Office of Emergency Response and the 
Defense Threat Reduction Agency in October 2008. This success was enabled by use of validated 
Los Alamos ASC codes and new metrics to guide identification of the device technology. 

■ Sandia’s SIERRA software was used to simulate the first ever T-bone crash at 55mph involving two 
Safe Guards Tractor/Armored Trailer vehicles. This study leveraged ASC computers and codes to 
study a broader class of National Security applications beyond traditional weapons performance 
assessments. 

High-Performance Computer Platforms 

• DAWN, the initial delivery system of the Sequoia contract, was delivered to Livermore on 
March 27. The equipment for this 500 teraflop BlueGene/P system was fully delivered, installed, 
configured, and executed via a synthetic workload all in well under 3 months. 

■ The ROADRUNNER petascale machine was delivered to LANL in 2008, becoming the first 
supercomputer capable of sustained 1 petaFLOPS performance. In 2009, 10 Open Science projects 
were chosen from 29 proposals to use Roadrunner during system and code stabilization phase. 

ASC Collaborations 

• ASC and the Advanced Scientific Computing Research (ASCR) program in the Office of Science 
are currently working out a research, development and engineering collaboration to usher in 
Exascale computing at the end of the new decade. 

• ASC established the NNSA Alliance for Computing at Extreme Scale (ACES) institute between 
LANL and SNL, devoted to providing high performance capability computing assets required by 
NNSA’s stockpile stewardship mission. SNL and ORNL are also collaborating through the Institute 
for Advanced Architectures and Algorithms (lAA), aimed at maintaining our global leadership in 
Science and Technology, and future competitiveness. 
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Major Out-year Priorities and Assumptions 

The outyear projections for the Advanced Simulation and Computing (ASC) Campaign total 
$2,487,751,000 for FY 2012 through FY 2015. Simulation is pervasive throughout the nuclear weapons 
enterprise. ASC will continue to support annual assessments, certification, and SFI resolution through 
provision of simulation codes and high-performance computing resources. Replacement of older 
institutional models with more physics-based representations will take place. The laboratories will 
continue incorporation of verification and validation activities into software development and simulation 
that will move the existing culture toward an environment that considers Quantification of Margins and 
Uncertainties. Final deliveries of existing platforms procurements will take place. 

The out-year fimding profile will enable a stronger simulation program and inject a renewed scientific 
rigor back into the program essential to supporting the implementation of the Comprehensive Test Ban 
Treaty (CTBT). Developing robust peer review among the national security laboratories as we move 
away from the test base is essential to the continued pursuit of CTBT. Comprehensive uncertainty 
quantification calculations in 3D will provide the confidence necessary to make reliable progress toward 
the predictive capability necessary to address stockpile aging issues. In the next decade, predictive 
capability and DSW simulation deliverables will demand ever more powerful and sophisticated 
simulation environments. This request will position the national security laboratories to take advantage 
of futare platform architectures to more efficiently steward the stockpile. 


Weapons Activities/ 

Advanced Simulation and Computing Campaign FY 2011 Congressional Budget 


54928A 


3/15/2010 



123 


Integrated Codes (IC) 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


138,917 140,882 165,947 


This subprogram primarily addresses the improvement of weapons system simulations to predict, with 
reduced uncertainties, the behavior of devices in the stockpile. It also enables analysis and design for 
future warhead modifications and stockpile options. The products of this subprogram are the large- 
scale integrated simulation codes that are needed for Stockpile Stewardship Program (SSP) 
maintenance, the Life Extension Program (LEP), Significant Finding Investigation (SFI) closure, and a 
host of related requirements, including dismantlements. Specifics include the maintenance of the 
legacy codes; continued research into engineering code applications and manufacturing process codes; 
investigation and development of future non-nuclear replacement components; algorithms, 
computational methods and software architectures; advancement of key basic research initiatives; and 
explorations into emerging code technologies and methodologies. This subprogram also includes 
university partnerships that foster continued collaborations such as the Predictive Science Academic 
Alliances Program (PSAAP) and Computational Science Graduate Fellowship (CSGF) Program. The 
functional and performance requirements of this subprogram are established by designers, analysts, 
and code developers. It also relies upon the Physics and Engineering Models subprogram for the 
development of new models to be implemented into the modem codes. The subprogram also engages 
the Verification and Validation (V&V) subprogram in assessing the degree of reliability and level of 
uncertainty associated with the outputs from the codes. 


The FY 201 1 activities include the following; develop coupled multi-physics capabilities for device 
simulation based on scientific representation of device behavior with a reduced reliance on calibration 
to underground test data; produce more accurate numerical methods for treating complex geometries 
in 2-D and 3-D computer codes; develop the capability to simulate effects of replacement components 
and analyze various Stockpile-to-Target Sequence scenarios and modifications; accelerate code 
performance through more powerful numerical algorithms and improved approximations; maintain 
interactions with academic colleagues in computer science, computational mathematics, and 
engineering; conduct basic research relevant to the ASC Campaign in computer science, scientific 
computing, and computational mathematics; and continued support of the CSGF program. 

The request supports the code development at the level needed for robust peer review as we move to 
support the implementation of the Comprehensive Test Ban. The request assures viable programs at 
both physics labs to fully support peer review for refurbishments, SFIs, modifications, and annual 
assessments as deemed necessary by the Subject Matter Experts (SMEs). It also positions the code 
developers to efficiently and effectively execute the ASC Code strategy for a rich, sustainable 
portfolio of simulations codes for the Complex. 


The age of our stockpiled weapons and the dearth of designers with test experience in the NSE make 
it a National imperative that we maintain the technical expertise, apply scientific rigor to the code 
development process, and understand the physical processes that are being modeled. 
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Physics and Engineering Models (PEM) 


(dollars in thousands) 


FY2009 FY2010 FY20n 


49,284 


61,189 


62,798 


This subprogram develops microscopic and macroscopic models of physics and material properties, 
improved numerical approximations of transport, and models for the behavior of other critical 
phenomena. This subprogram is charged with the development, initial validation, and incorporation of 
new models into the Integrated Codes. Therefore, it is essential that there be a close interdependence 
between these two subprograms. There is also extensive integration with the experimental programs 
of the SSP, mostly funded and led by the Science Campaign. 


The FY 2011 activities include: develop and implement the Equation of State and constitutive models 
for materials within nuclear devices; improve understanding of phase diagrams and the dynamic 
response of materials; continue physics-based modeling for plutonium aging; explore fundamental 
chemistry models of high explosives; improve representation of corrosion, polymer degradation, and 
thermal-mechanical fatigue of weapons electronics; improve models of melting and decomposition of 
foams and polymers in safety-critical components; support of the Stockpile-to-Target-Sequence 
requirements by improving models of microelectronic and photonic materials in hostile environments. 

The request supports a model development portfolio for scientific exploration in key areas towards 
achieving predictive simulation capability including: plutonium aging, nuclear physics, atomic 
physics, equation of state, materials, high explosives, mix and bum, engineering performance. 


Verification and Validation (V&V) 50,184 50,882 54,781 

This subprogram provides a rigorous, defensible, scientifically based measure of confidence and 
progress in predictive simulation capabilities. The V&V subprogram applies systematic measurement, 
documentation, and demonstration of the ability of the codes and the underlying models in various 
operational states and functional regimes to predict behavior. V&V is developing and implementing 
Uncertainty Quantification (UQ) methodologies as part of the foundation to the QMU process of 
weapons assessment and certification. V&V also drives software engineering practices to improve the 
quality, robustness, reliability, and maintainability of the codes that evaluate and address the unique 
complexities of the stockpile. 

In FY 2011, V&V will focus on UQ assessments that include: integral V&V assessment; catalog of 
Top Adjustable Parameters in Weapons Physics Simulations; expansion of the Primary Metric Project 
test suites to include more relevant Nevada Test Site events; and development of first events of the 
Secondary Calculational Assessment Methodology Project. 

In light of the QMU methodology put forth by the NNSA to be applied to annual assessments, we 
must have a healthy V&V program to perform UQ. More generally, as nuclear test data is becoming 
less relevant with an aging stockpile and as weapons designers with test experience leave the 
complex, it becomes increasingly important that the codes of the complex are verified and validated 
so future generations of designers are comfortable relying on these foundational tools. 
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Computational Systems and Software Environment 
(CSSE) 


(dollars in thousands) 


Fy2009 FY2010 FY2011 


156,733 159,022 175,833 


CSSE builds integrated, balanced and scalable computational capabilities to meet the predictive 
simulation requirements of the NNSA. It strives to provide users of ASC computing resources a stable 
and seamless computing environment for all ASC-deployed platforms. The complex and diverse 
demands of the ASC performance and analysis codes and the scale of the required simulations require 
the ASC Campaign to be far in advance of the mainstream high-performance computing community. 
To achieve its predictive capability goals, the ASC Campaign must continue to invest in and 
consequently influence the evolution of computational environments. The CSSE provides the stability 
that ensures productive system use and protects the large investment in simulation codes. 


A balanced and stable computational infrastructure is a key enabling technology for delivering the 
required computing capabilities. Along with the powerful capability, capacity and advanced systems 
that the campaign fields, the supporting software infrastructure that is deployed on these platforms 
include many critical components, from system software and tools, to Input/Output (I/O), storage and 
networking, post-processing visualiMtion and data analysis tools, to common computing 
environments. The immediate focus areas include moving toward a more standard user environment 
and improving its usability, deploying more capacity computational platforms, planning for and 
developing peta-scale computing capability, and making strategic investments to meet program 
requirements at an acceptable cost. 


The FY 2011 activities include continuing acquisition of Sequoia at LLNL and Zia at LANL (with 
SNL) and begitming acquisition of capacity systems through TLCC II. Maintenance will continue on 
LANL’s Roadrunner and the Sequoia Initial Delivery (ID) system at LLNL. ASC will continue to 
operate high-performance capacity computing scalable units to meet growing demands especially in 
the area of modem (QMU-based) weapons certification and assessment. CSSE will also maintain a 
common, usable, and robust application-development and execution environment for ASC-scale 
applications and platforms; produce an end-to-end, high-performance I/O, networking-and-storage 
archive infrastructure encompassing ASC Campaign platforms and operating systems, large-scale 
simulations, and data-exploration capabilities. ASC will provide a reliable, available, and secure 
environment for distance computing through system monitoring and analysis, modeling and 
simulation, and technology infusion. Development and deployment will continue on high- 
performance tools and technologies to support visual and interactive exploration of massive and 
complex data. The Campaign will provide system management of the ASC Campaign computers and 
their necessary networks and archival storage systems. This includes the deployment of effective data 
management, extraction, delivery, and archiving, as well as efficient remote or collaborative scientific 
data exploitation. Continued development and deployment of scalable data manipulation and 
rendering systems that leverage inexpensive, high performance commodity graphics hardware will 
continue. Additionally, ASC will stimulate research and development efforts through advanced 
architectures that explore alternative computer designs, promising dramatic improvements in 
performance, scalability, reliability, packaging, and cost. 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


The request will permit the acquisition of 25 percent to 30 percent more computational resources to 
be applied to capability class problems, jobs that use a major portion of the system. Similarly, 
demand for capacity class resources, those problems which require smaller jobs but a higher number 
of runs, has exceeded planned capacity platform acquisitions. The request will be used to procure an 
additional 15 percent to 20 percent more computing resource capacity. 
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Facility Operations and User Support 


(dollars in thousands) 


FY2009 FY2010 FY2011 


161,007 155,650 156,389 


This subprogram provides necessary physical facility and operational support for reliable production 
computing and storage environments as well as a suite of services enabling effective use of ASC Tri- 
Laboratory computing resources. Facility operations include planning, integration and deployment, 
continuing product support, software license and maintenance fees, procurement of operational 
equipment and media, quality and reliability activities and collaborations. Facility Operations also 
covers physical space, power and other utility infrastructure, and Local Area Network/Wide Area 
Networking for local and remote access, as well as requisite system administration, cyber-security and 
operations services for ongoing support and addressing system problems. 


The scope of the User Support function includes planning, development, integration and deployment, 
continuing product support, and quality and reliability activities collaborations. Projects and 
technologies include computer center hotline and help-desk services, account management, web-based 
system documentation, system status information tools, user training, trouble-ticketing systems, and 
application analyst support. 

The FY 201 1 activities maintain continuous and reliable operation and support of production 
computing systems and all required infrastructure to operate these systems on a 24-hour a day, 7-day a 
week basis, with an emphasis on providing efficient production quality stable systems. Facility 
Operations operate laboratory ASC computers and support integration of new systems ensuring that 
the physical plant has sufficient resources, such as space, power, and cooling, to support future 
computing systems. User Support provides the authentication and authorization services used by 
applications for the purposes of remote access and data movement across ASC-related locations, ASC 
will also develop and maintain a wide-area infrastructure (e.g., links and services) that enable remote 
access to ASC applications, data, and computing resources, to support computational needs at the 
plants permitting distant users to operate on remote computing resources as if they were local. The 
subprogram will provide analysis and software environment development, support for ASC laboratory 
computers and provide user services and helpdesks for ASC laboratory computers. 


Total, Advanced Simulation and Computing Campaign 556,125 567,625 615,748 
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Explanation of Fnnding Changes 


Integrated Codes 

The increase funds code development for robust peer review as we move away 
from the test base. This is necessary to assure viable programs at both physics 
labs to support adequate peer review. 

Physics and Engineering Models 

The increase supports a model development portfolio for scientific exploration in 
key areas - including plutonium aging, nuclear physics, atomic physics, equation 
of state, materials, high explosives, mix and bum, engineering performance - 
towards achieving predictive simulation capability. 

Verification and Validation (V&V) 

The increase will address uncertainty quantification (UQ) and individually 
addressing the key factors contributing to simulation uncertainties. 

Computational Systems and Software Environment 

The increase supports capability and capacity computing to restore predictive 
simulation and computing capabilities necessary for viable, stockpile programs at 
both physics laboratories. 

Facility Operations and User Support 

The slight funding increase will ensure continued reliable operation and support 
of production computing systems and all required infrastmcture to operate these 
systems on a 24-hour a day, 7-day a week basis, with an emphasis on providing 
efficient production quality stable systems. 

Total Funding Change, Advanced Simulation and Computing Campaign 


FY 2011 vs. 
FY2010 
($ 000 ) 


+25,065 


+16,811 


+48,123 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses’’ 


(doliars in thousands) 



1 FY2009 1 

FY2010 1 

FY2011 1 

General Plant Projects 

4,3SS 

4,485 

4,584 

Capita! Equipment 

47,395 

48,438 

49,504 

Total, Capital Operating Expenses 

51,783 

52,923 

54,088 


Outyear Capital Operating Expenses 


(dollars in diousands) 



1 FY20i2 1 

FY2013 1 

FY2014 1 

FY2015 1 

General Plant Projects 

4,685 

4,788 

4,893 

5,001 

Capital Equipment 

50,593 

51,706 

52,844 

54,007 

Total, Capital Operating Expenses 

55^78 

56,494 

57,737 

59,008 
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Readiness Campaign 
Funding Profile by Subprogram 


(dollars in thoiisands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Readiness Campaign 




Stockpile Readmess 

27,869 

5,746 

18,941 

High Explosives and Weapon Operations 

8,581 

4,608 

3,000 

Nonnuclear Readmess 

32,545 

12,701 

21,864 

Tritium Readiness 

70,409 

68,246 

50,187 

Advanced Design and Production Technologies 

21,216 

8,699 

18,100 

Total, Readiness Campaign 

160,620 

100,000 

112,092 


Outyear Funding Profile by Subprogram’ 


(dollars in thousands) 


Readiness Campaign 

1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

Tritium Readiness 

81,697 

70,747 

69,854 

72,584 

Total, Readiness Campaign 

81,697 

70,747 

69,854 

72,584 


Mission 

The Readiness Campaign selects and matures production technologies critical to component 
manufacturing to meet the Planning and Production Directive schedule and war reserve requirements. 
Technologies apply to materials, manufacturing, acquisition, and inspection and testing for replacement 
components inserted in a nuclear bomb and ballistic missile weapons in the field and returned for 
refurbishment and for joint test assemblies. Production technology maturation is required in order to 
manufacture reliable components using non-legacy materials and for new weapon features for enhanced 
surety. The Readiness Campaign is dedicated to investing in technologies that will be used in more than 
one application to conserve development resources and reduce production uncertainty. 

The Readiness Campaign capabilities are integral to completing weapons system component design and 
manufacturing. Successful completion of Directed Stockpile Work (DSW) milestones for war reserve 
production relies upon the timely introduction of production capabilities funded under the Readiness 
Campaign. To coordinate the timed delivery of new manufacturing capabilities with first use scheduled 
weapon activities. Readiness Campaign program managers integrate planning and prioritization during 
two annual planning meetings, as well as during numerous ad hoc meetings throughout the planning 
year. The Readiness Campaign, the Engineering Campaign, the Advanced Simulation and Computing 
Campaign, and the Science Campaign coordinate investments and bring advanced technology to the 
nuclear enterprise. The Readiness Campaign considers Readiness in Technical Base and Facilities 
(RTBF) schedules in order to select technologies and coordinate insertion of production capabilities to 
reduce facility operation costs. 

The Readiness Campaign relies upon the materials management organization responsible for 
establishing the life cycle management of accountable nuclear materials by identifying, assessing, and 


’ Planning for non-Tritium Readiness subprograms activities in the outyears is currently under review. 
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prioritizing material needs and availability for use in meeting strategic defense goats. Materials 
management identifies shortfalls as well as efficiencies and productivity improvements in material 
processing capabilities that are required to support material feed requirements. The Readiness 
Campaign program, through its interaction with the materials management organization, addresses 
deployment of technology development investments needed for such requirements. 

Benefits 

Within the Readiness Campaign, there are five subprograms: Stockpile Readiness, High Explosives and 
Weapon Operations, Nonnuclear Readiness, Tritium Readiness, and Advanced Design and Production 
Technologies; each make unique contributions to the Government Performance and Results Act (GPRA) 
Unit Program Number 32, the stockpile, and the nuclear security enterprise. Collectively, these five 
subprograms provide key technology-based capabilities needed to manufacture weapons and sustain the 
manufacturing infrastructure. 

Stockpile Readiness develops and deploys manufacturing capabilities and special processes for 
components containing special materials and advanced component qualification and acceptance. 

High Explosives and Weapon Operations develops, enhances, and deploys capabilities for the 
production of high explosive and other energetic components, the requalification of weapons 
components for assembly, and the assembly and disassembly of war reserve nuclear weapons. 

Nonnuclear Readiness develops and deploys new capabilities to manufacture electrical, electronic, 
electromechanical and other noimuclear components that synchronize and initiate weapon detonation 
when required, while preventing unauthorized and inadvertent activation to enhance weapon surety. 

Tritium Readiness reestablished and operates the tritium production capability to sustain the nuclear 
weapons stockpile. The Tritium Readiness sub-program funds all of the activities, including Tritium 
Extraction Facility costs, associated with the production of tritium to meet all defense program demands 
for tritium including production, research and development, and required reserves. The subprogram 
continues testing and design development and tritium release management activities to increase 
production capacity to planned levels. 

Advanced Design and Production Technologies develops enterprise-wide technology-based capabilities 
that underpin a responsive and agile production complex, applies component manufacturing materials 
and techniques across multiple systems, and provides foundational support to ongoing production 
operations. Foundational support includes activities for final product acceptance, in-process monitoring 
for quality control, establishing integrated manufacture-to-design and vendor qualification systems, and 
enterprise resource planning-type systems for production sites. 
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Performance Indicators Results Results Results Results FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 Endpoint Target 
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FY 2009 Accomplishments 

Stockpile Readiness 

■ Deployed infrared Debonding equipment for safer, lower exposure, and up to three-times faster 
separation of adhesively bonded parts for reuse. 

■ Developed lithium manufacturing capability for direct material manufacturing and component reuse. 

• Installed, tested, and deployed explosion-proof environmental chamber for more accurate test results 
with higher reliability than the legacy equipment. 

High Explosives and Weapon Operations 

■ Demonstrated enhanced formulation capabilities to easily reproduce booster and detonator grade 
materials using computational fluid dynamics to characterize the flow field and effects of specific 
variables on the product granulation. 

• Deployed an Advanced Inventory and Materials Management system using radio firequency 
identification (RFID) tags to track tooling in a limited area application in real time between three 
plant locations. Deploying the RF ID system will result in cost savings of up to $50,000 per year by 
eliminating errors associated with manual entry of tooling moves and eliminating searches for 
missing tooling and classified tooling that is due for calibration. 

Nonnuclear Readiness 

• Specialized ceramic capacitors for a compact fireset achieving a 1 5 percent increase in the energy 
density for use in lower profile fireset housings freeing space for enhanced surety features. 

• Contracted with a just-in-time supplier of electronic parts advancing requirements for avoidance of 
counterfeit parts, considered for an enterprise wide consolidated solution to purchasing electronics to 
reduce costs and mitigate the risk of counterfeit parts. 

• Automated continuous Gas Monitor calibration process to replace a 4-week manual calibration 
cycle; required active units reduced three-fold and personnel safety risk reduced by better 
monitoring and higher equipment availability. 

• Designed and prequalified micro-modular telemetry hardware to reduce the design to fly time (and 
cost) for all future weapon telemetry systems. 

Tritium Readiness 

• Extracted tritium at the TEF from 240 Cycle 8 TPBARs. 

• Completed irradiation of 368 MK 9.2 design Tritium Producing Burnable Absorber Rods (TPBARs) 
in Tennessee Valley Authorities (TVA) Watts Bar during Cycle 9. 

• Fabricated 240 MK 9.2 design TPBARs and delivered to TVA’s Watts Bar reactor for Cycle 10. 

■ Completed in-reactor irradiation tests at Idaho National Laboratory’s Advanced Test Reactor to 
examine the oxidation rates of alternative TPBAR liner materials and determine in-reactor 
permeation reduction factor performance for coated cladding. 

Advanced Design and Production Technologies 

• Added the B83 and W76 to the B53 and the W84 on the list of supported weapon systems entered in 
the Collaborative Authorization for the Safety-Basis Total Lifecycle Environment (CASTLE). 
CASTLE implements cross-site Safety-basis standardizations and enforced data consistency, which 
facilitates Nuclear Weapon Operations Safety-basis development in a collaborative, multi- 
disciplinary team environment and streamlines development of the Hazard Analysis Report (HAR) 
for the Authorization Basis. 
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■ Advanced technology of the chip slapper detonators to enable detonator miniaturization. The 
process reduces flow time (fewer operations and less human touch time) and costs. 

■ Propagated from the W88 Joint Test Assembly achievement in FY 2008, achieved Qualification 
Engineering Releases (QER) for the PT4188 Joint Test Assembly (JTA) tester on telemetries for five 
JTA programs; W78, W87, W76-1, and W88; and is on track to achieve qualification for W80 in 
July 2009. Once the W80 qualification is done, the Telemetry Tester Design Department at Pantex 
will have achieved four QERs in the period of one year, which normally is developed and qualified 
in a one to two year time period. Using modular concepts, reuse strategies, and TestWorks 
principles, the Telemetry Tester Design Department has successfully accelerated the tester 
development process to support JTA flight test schedules. 

Major Outyear Priorities and Assumptions 

The outyear funding for the Tritium Readiness Subprogram totals $294,882,000 for FY 2012 through 
FY 2015. The Tritium Readiness subprogram will produce tritium to meet inventory requirements, as 
well as continue development to increase the allowable production rate from each nuclear reactor. In 
FY 2012, there are a number of multi-year TPBAR component contract awards (approximately 
$19,000,000), which were previously awarded in FY 2009. In FY 2013, the program can exercise a 
contract option for five years of TPBAR transportation services (approximately $17,000,000). The 
previous option was exercised in FY 2008. 

While there is no outyear funding for non-Tritium subprograms, the plans for technology maturation for 
production capabilities such as those traditionally developed and deployed by the Readiness Campaign 
are currently being reviewed to plan support for these activities. The outyear funding plan for the 
Tritium Readiness subprogram is being developed based on analysis of ongoing work and status of 
contracts for manufacturing, irradiation, transportation, and extraction. 
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Detailed Justification 

(dollars in thousands) 

["¥¥2009 I FY2010 | FY2011 

Stockpile Readiness 27,869 5,746 18,941 

The Stockpile Readiness subprogram ensures the availability of future manufacturing capabilities for 
the production of \veapon components containing special materials. 

In FY 201 1, the Stockpile Readiness subprogram will complete work on improved component testing 
to provide substitute materials for joint test assembly use (all weapons), eliminating hazardous 
materials for increased safety, and reducing costs. It will advance manufacturing technologies in order 
to meet planned production schedules for the systems that use lithium parts. It will complete 
manufacturing parameter studies to document the fogbank manufacturing process impacting yield and 
schedules for the W76-1 production run, the W78 and future systems that will require that material. It 
will provide design and process technology technical expertise for the production and testing of gas 
transfer system reservoirs and system technology improvements for tritium processing to meet the 
limited life component production schedules for units scheduled to be shipped to the field in FY 2011 
to meet Department of Defense commitments. The subprogram will begin work on: 1) establishing 
the electronic bomb book technology for first use in support of the W76-1 Life Extension Program 
(LEP) production and subsequent use future weapons systems scheduled by the Production and 
Planning Directive; and, 2) alternate configuration technology for lithium parts to reduce footprint, 
surveillance, and disposal costs for parts and reduce the impact of storage constraints on weapons 
operations. 

High Explosives and Weapon Operations 8,581 4,608 3,000 

The High Explosives and Weapon Operations subprogram deploys technology enhancements for 
existing capabilities, and develops and deploys new capabilities for high explosive and other energetic 
component production, component requalification, nuclear weapon assembly and disassembly, 
material and War Reserve component logistics and inventory control, and special nuclear material 
interim storage and staging. 

In FY 201 1, the High Explosives and Weapon Operations subprogram will ftmd the work scope for 
establishing acquisition specifications and inspection technologies to meet design agency requirements 
for insensitive high explosive components. 

Nonnuclear Readiness 32,545 12,701 21,864 

The Nonnuclear Readiness subprogram develops and deploys product development and production 
capabilities required to support noimuclear product requirements. Normuclear functions range from 
weapon command and control to examining performance during deployment simulations, including 
weapon structural features, neutron generators, tritium reservoirs, detonators and component testers. 

In FY 20 1 1 , the Nonnuclear Readiness subprogram will deliver: 1 ) new neutron generator testers 
required to maintain production of limited life components scheduled by the military for insertion into 
weapons in the field and in refurbishment. Testers are designed for higher efficiency and lower 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

maintenance, reducing overall costs and increasing reliability; 2) new electronic and mechanical 
(including detonators, strong links, etc.) testers, and 3) final process for acquisition of vendor- 
manufactured and commercial-off-the-shelf parts assuring high quality, scheduled delivery, and 
dependable reliability to maintain component production to meet Department of Defense schedules for 
part replacements in field and refurbished weapons. 

The subprogram will complete electronic neutron generator production technology development that 
will replace fetro-electric neutron generator in selected weapons to increase weapons response 
reliability over the life of the weapon. It will continue plastic and mechanical component production 
development requested by DoD to increase reliability over the lifetime of the weapon. Plastic 
component production accommodates lifetime extension features for refurbished weapons. 

Mechanical component production development focuses on smaller components to allow introduction 
of surety advancements within the limited weapon spaces available. 

Tritium Readiness 70,409 68,246 50,187 

The Tritium Readiness subprogram operates the Departmental capability for producing tritium to 
maintain the national inventory needed for the nuclear weapons stockpile. Irradiation of Tritium- 
Producing Burnable Absorber Rods (TPBARs) in the Tennessee Valley Authority’s (TVA) Watts Bar 
nuclear reactor began in October 2003. Plans are being initiated to bring additional production 
capacity on line using TVA’s Sequoyah Unit #1 and #2 reactors to meet tritium production 
requirements specified in the Nuclear Weapons Stockpile Plan signed annually by the President. 

In FY 2011, the Tritium Readiness subprogram will fabricate and deliver the next load of TPBARs for 
irradiation at TVA's Watts Bar nuclear reactor for Cycle 1 1 . The Tritium Extraction Facility (TEF) 
will continue in Responsive Operations mode to conserve costs and will extract the second batch of 
rods from Cycle 9. Rods from Cycle 10 will be consolidated into a shipping container and trucked to 
the TEF. Preparations will continue at TVA for starting TPBARs in Sequoyah Unit 1 the following 
year, including fabrication of TPBARs and testing of handling equipment. Sample fixtures will be 
fabricated in preparation for insertion in the Idaho National Laboratory Advanced Test Reactor in 
FY 2012 to gain increased understanding of pellet performance in an irradiation environment. 

Lithium pellet production will begin FY 201 1 following the qualification of a new lithium powder and 
production process in FY 2010. 

Advanced Design and Production Technologies 21,216 8,699 18,100 

The Advanced Design and Production Technologies subprogram includes funding to select, mature, 
develop, integrate, and demonstrate cost-effective, new technology and enhanced design-through- 
production-based capabilities needed by Directed Stockpile Work and RTBF programs. The 
technology supports the current legacy weapons and associated activities that drive transformation for 
the national security enterprise and for the weapons stockpile. 

In FY 2011, the Advanced Design and Production Technologies subprogram will deliver advanced 
initiation system production technology that addresses desired Department of Defense surety features. 
The subprogram will continue development work for the Collaborative Authorization for the Safety- 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

basis Total Lifecycle Environment to further the nuclear security enterprise ability to respond to 
authorization basis questions and operations changes quickly during disassembly and assembly 
operations at Pantex and Y-12. This has a demonstrable remrn on investments. The subprogram will 
begin work on standard designs for nondestructive evaluation test objects for the nuclear security 
enterprise-wide use to increase accuracy and decrease cost of component inspection and acceptance, 
with application to surveillance activities. As this work is not planned to continue in FY 2012 or 
beyond, plans will be optimized to deliver usable modules to the nuclear security. 

The subprogram will continue development of common standards and approaches for digital 
radiography, common component testing standards, and advanced nondestmctive evaluation capability 
for the nuclear explosive package part geometry to replace obsolescing film radiography and to 
increase accurate comparison to design requirements, decrease rework, and reduce cost and waste 
associated with destructive testing. 


Total, Readiness Campaign 160,620 100,000 112,092 
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Explanation of Funding Changes 

FY2011 vs, 
FY2010 
($ 000 ) 

Stockpile Readiness 

The increase provides for lithium part production manufacturing advances at the 
Y-12 National Security Center that are integral for meeting current production 
schedule; to expedite completion of the electronic bomb book technology for 
first use in W76 LEP production; and to deploy advanced alternate technology 
for lithium parts configuration for storage efficiency and consolidation. 

Funding increased to ensure technical capabilities remain at the Savannah River 

site to develop and deploy design and process technology for production and 

testing of gas transfer system reservoirs. Gas transfer systems are limited life 

components and thus are produced on an ongoing basis to maintain replacement 

schedules in the field and for life extension program production. +13,195 

High Explosives and Weapon Operations 

Funding slightly reduced to support DSW B61 scope and higher priority projects 

in Nonnuclear Readiness, Stockpile Readiness, and Advanced Design and 

Production Technologies subprograms. -1,608 

Nonnuclear Readiness 

Funding increased to begin plastic component production development and 

mechanical component production development to support weapons systems 

refurbishment. Development of parts using advanced plastic materials will 

provide desired military features and increased reliability over the weapon 

lifetime. Increased reliability translates into less weapon maintenance and fewer 

field refiirbishments over the life of the weapon, which in turn reduces stockpile 

costs. The focus in developing production methods for mechanical components 

is on making smaller components than currently produced. Smaller components 

allow addition of surety advancements within the limited available weapon 

spaces adding desired military features that increase stockpile surety. +9,163 

Tritium Readiness 

This decrease in funding is due to the cyclical nature of the fixed-price 

contracting approach taken by the program for the manufacture and irradiation of 

tritium producing burnable absorber rods and other materials. There are no 

major procurements expected during FY 201 1 . -18,059 
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FY 201 1 vs. 
FY2010 
($000) 

Advanced Design and Production Technologies 

Funding in this subprogram has increased to advance development work for the 

Collaborative Authorization for the Safety-basis Total Life Cycle Environment 

(CASTLE). The CASTLE project will reduce the cycle time for changes 

required during weapons operations at Pantex, resulting in lower costs and 

increased safety confidence. The increase will also provide for development of 

common standards and approaches for digital radiography. Advanced digital 

radiography development will ensure that digital-based component certification 

has the same or better integrity as film-based at high energies before 

obsolescence. In addition, the increase will assist the nuclear security enterprise 

to complete development of common component testing standards and advanced 

nondestructive evaluation capability for the nuclear explosive package part 

geometry. Proving that nondestructive evaluation provides at least as accurate 

and reliable data set as destructive evaluation will reduce certification cycle time 

and eliminate the cost of destroying and disposing of multiple produced units. +9,401 

Total Funding Change, Readiness Campaign +12,092 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses* 


(dollars in thousands) 



[ 

FY2009 1 

FY2010 1 

FY2011 1 

General Plant Projects 


275 

281 

287 

Capital Equipment 


11,089 

11,333 

11,582 

Total, Capital Operating Expenses 

Outyear Capital Operating Expenses 

11,364 

11,614 

11,869 



(dollars in thousands) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

General Plant Projects 

293 

299 

306 

313 

Capital Equipment 

11,837 

12,097 

12,363 

12,635 

Total, Capital Operating Expenses 

12,130 

12,396 

12,669 

12,948 


* Since funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and 
general plant projects. The program no longer budgets separately for capital equipment and general plant projects. FY 2010 
and FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 
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Major Items of Equipment (TEC $2 million or greater) 


(dollars in thousands) 


Major Item of Equipment 

Total 

Project 

Cost 

(TPC) 

Other 

Project 

Cost 

Total 

Estimated 

Cost 

(TEC) 

Prior- 

Year 

Appro- 

priations 

FY2009 

FY 2010 

FY2011 

Completion 

Date 

Microwave Deployment, 
Y-12 National Security 
Complex 

17,721 

0 

14,628 

1,697 

5,934 

2,335 

797 

FY2012 

Multi-axis Orbital 
Machining Center, 

Y-12 National Security 
Complex 

3,786 

0 

3,441 

2,500 

-138 

0 

0 

FY 2009 

Coordinate Measuring 
Machine #3, Y-12 
National 

Security Complex 

5,510 

0 

5,210 

5,700 

0 

-490 

0 

FY20I0 


Total Major Items 

of Equipment 5,496 1,845 797 
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Readiness in Technical Base and Facilities 

Funding Profile by Subprogram 

(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY 2011 

Appropriation 

Appropriation 

Request 


Readiness in Technical Base and Facilities 

Operations of Facilities 

Kansas City Plant 

89,871 

156,056 

186,102 

Lawrence Livermore National Laboratory 

82,605 

86,670 

80,106 

Los Alamos National Laboratory 

289,169 

311,776 

318,464 

Nevada Test Site 

92,203 

79,583 

80,077 

Pantex 

101,230 

131,602 

121,254 

Sandia National Laboratory 

123,992 

104,133 

117,369 

Savannah River Site 

92,762 

128,580 

92,722 

Y-12 National Security Complex 

235,397 

229,774 

220,927 

Institutional Site Support 

56,102 

120,129 

40,970 

Subtotal, Operations of Facilities 

1,163,331 

1,348,303 

1,257,991 

Program Readiness 

71,626 

73,021 

69,309 

Material Recycle and Recovery 

70,334 

69,542 

70,429 

Containers 

22,696 

23,392 

27,992 

Storage 

31,951 

24,708 

24.233 

Subtotal, Operations and Maintenance 

1,359,938 

1,538,966 

1,449,954 

Construction 

314,468 

303,904 

399,016 

Total, Readiness in Technicai Base and Faculties 

1,674,406 

1,842,870 

1,848,970 


Outyear Funding Schedule by Subprogram 




(dollars in 

thousands) 


Readiness in Technical Base and Facilities 

1 FY2012 1 

FY 2013 1 

FY 2014 1 

FY2015 1 

Operations of Facilities 

1,178,512 

1,129,208 

1,061,276 

1,097,791 

Program Readiness 

48,492 

47,998 

63,541 

65,713 

Material Recycle and Recovery 

61,678 

63,673 

63,386 

65,554 

Containers 

22,043 

23,100 

22,971 

23,757 

Storage 

19,535 

21,425 

21,942 

22,693 

Subtotal, Operations and Maintenance 

1430,260 

1,285,404 

1,233,116 

1475,508 

Construction 

542,286 

555,921 

693.452 

722,256 

Readiness in Technical Base and Facilities 

1,872,546 

1,841425 

1,926,568 

1,997,764 


Mission 

The goal of the Readiness in Technical Base and Facilities (RTBF) program is to operate and maintain 
National Nuclear Security Administration (NNSA) program facilities in a safe, secure, efficient, reliable, 
and compliant condition, including facility operating costs (e.g., utilities, equipment, facility personnel, 
training, and salaries); facility and equipment maintenance costs (e.g., staff, tools, and replacement 
parts); and environmental, safety, and health (ES&H) costs; and plan, prioritize, and construct state-of- 
the-art facilities, infrastructure, and scientific tools within approved baseline costs and schedule. The 
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RTBF program provides unique contributions to the Govenunent Performance and Results Act Unit 
Program Number 33. 

Benefits 

The RTBF program achieves this goal so that NNSA program facilities are operationally ready to 
execute nuclear weapons stockpile stewardship tasks on time in support of DSW and the Campaigns. 
Work scope and costs include program contractor facility operations; facility and equipment 
maintenance; ES&H activities; the capability to recover and recycle plutonium, highly-enriched 
uranium, and tritium to support a safe and reliable nuclear stockpile; and specialized storage and 
containers sufficient to support the requirements of the weapons stockpile. 

To support program requirements and efficient operations, RTBF is funding specific projects and 
emergent priority maintenance activities in mission critical and mission dependent facilities through the 
Institutional Site Support (ISS) subprogram. ISS projects focus on sustaining facilities and modem 
equipment that support programmatic missions while reducing operating costs. ISS projects will also 
fund selected projects to prepare for facility consolidation and foot print reduction activities. 

The RTBF program provides resources for NNSA program facilities to maintain readiness to execute 
nuclear weapons stockpile stewardship tasks on time, as identified by DSW and the Campaigns. RTBF 
Operations of Facilities maintains mission critical and mission dependent inffastracture to sustain the 
stockpile for the long term and keep the facilities and capabilities in a safe, secure, and reliable state of 
readiness. The RTBF Construction Program plays a critical role in revitalizing the nuclear weapons 
manufacturing and research and development inffastmcture. 

The RTBF program is closely aligned with other program elements within Weapons Activities, 
including the Facilities and Inffastmcture Recapitalization Program (FIRP), Campaigns, and the 
Directed Stockpile Work (DSW) Program. RTBF partners with FIRP to restore nuclear security 
enterprise facilities and inffastmcture to the right condition, consistent with mission requirements. 

RTBF funds current operations and maintenance of the complex and makes capital investments to 
sustain the complex into the future. RTBF ensures appropriate levels of maintenance are performed for 
designated mission critical and mission dependent facilities. RTBF partners with DSW and the 
Campaigns by having the necessary facilities and capabilities in place to assure DSW program work can 
be accomplished. 

The RTBF Constmction Program is important to the future operations of the nuclear weapons 
manufacturing and research and development inffastmcture. Constmction investments support design 
and constmction of facilities that support the nuclear security enterprise, improving the responsiveness 
and/or functionality of the infi-astmcture and its technology base. In FY 2011, RTBF Operations of 
Facilities subprogram will continue to execute the necessary work scope to allow continued safe 
operation and reduce operational risks at Building 9212 at Y-12 and the Chemistry and Metallurgy 
Research (CMR) Facility at LAND. 

The revised Department of Energy (DOE) Order 41 3.3A “Program and Project Management for 
Acquisition of Capital Assets” requires External Independent Reviews (EIR) for Capital Asset Projects 
greater than $100,000,000. Examples of EIR costs include conducting Performance Baseline EIRs prior 
to Critical Decision-2 (CD-2) to validate cost and schedule baseline estimates and conducting 
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Construction/Execution Readiness EIRs, which are performed for all Major System projects prior to 
Critical Decision-3 (CD-3). In addition, projects less than the $100,000,000 threshold will be subjected 
to an Independent Project Review (IPR). Beginning in FY 2009, EIRs are fimded within the Office of 
Management (Engineering and Construction Management) to ensure the “external” and “independent” 
nature of EIR audits on project performance baselines. Funds appropriated under RTBF operating 
accounts, Project Engineering and Design projects, and construction projects may be used to provide 
assessments of the planning and execution of the associated RTBF projects. 

The FY 2008 Consolidated Appropriations Act (P.L. 1 10-161) directs the Department to manage all 
projects in excess of $100,000,000 total cost in foil compliance with DOE Order 413.3A. The NNSA 
RTBF Program is in compliance with the requirements of the DOE Order 4 1 3 .3 A. 
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FY 2009 Accomplishments 

■ Exceeded corporate facility availability goals to support DSW and Campaign activities as RTBF 
facilities were available 97.5 percent of scheduled days. 

• Exceeded the industry “best in class” target of 5 percent Facility Condition Index (FCI) for mission- 
critical facilities resulting in increased operational effectiveness and efficiency. 

• Provided transportation container support for DSW and NNS A missions to support Life Extension 
Program (LEP) and Stockpile Stewardship programs. 

■ Established the baseline and started acquisition and installation of equipment for the Chemistry and 
Metallurgy Research Replacement Radiological Utility/Office Building (RLUOB) at LANL. 

■ Completed the Tritium Facility Modernization Project at LLNL. 

• Closed Wing 4 of CMR at Los Alamos National Laboratory. 

• Downgraded 9201-5 and 9404-4 at Y-12 from a Category II nuclear facility to a chemically 
hazardous facility. 

■ Packaged 63 percent and shipped 55 percent of Category I/Il materials from LLNL in support of 
nuclear material de-inventory goals. 

■ Received Certificate of Compliance for the new 9978 container that provides NNSA the ability to 
ship plutoniiun and other actinides in this Department of Transportation 6M Specification 
replacement container. 

■ Completed the Safety Analysis Report for Packaging (SARP) for a new Type A(F) container with 
the Office of Environmental Management. 

• Developed the technical basis necessary to justify a joint agreement between the US and France to 
refurbish and jointly fund and operate criticality experiment facilities to meet two broad technical 
needs: fissionable solution and horizontal split table critical experiments. 

■ Successfully restarted the water-moderated critical experiment at Sandia National Laboratories in 
Albuquerque. This provides important integral measurements to support bum-up credit studies and 
provide integral data for 7 percent enriched (U-235) nuclear fuel. 

Major Outyear Priorities and Assumptions 

The outyear projections for RTBF are $7,638,203,000 for FY 2012 through FY 2015. The trend in the 
five-year period is increasing, mostly in construction funding, to support the investment needed to 
address the continued aging of the NNSA complex, which continues to be a challenge due to escalating 
requirements and costs associated with nuclear facility safety and compliance. To address these 
challenges, the RTBF program will reduce operational cost at Lawrence Livermore National Laboratory 
through the de-inventory of Category I and II nuclear materials, and assure the minimum set of scientific 
capabilities exist at Nevada Test Site to support the Stockpile Stewardship Program. In addition, RTBF 
intends to manage available infrastructure support resources to prioritize and fund selected projects and 
maintenance activities that will consolidate program activities, reduce program footprint, and 
replace/refurbish process equipment as needed to support priority program work. 
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Detailed Justification 


(dollars in thousands) 


FY2009 FY20I0 


FY 2011 


Operations of Facilities 1,163,331 1,348,303 1,257,991 

Operates and maintains NNSA-owned programmatic capabilities in a state of readiness, ensuring each 
capability (workforce and facility) is operationally ready to execute programmatic tasks identified in 
Campaigns and DSW. Operates the program infrastructure and facilities in a safe, secure, reliable, and 
“ready for operations” maimer. Facility-specific activities include, but are not limited to, maintenance; 
utilities; environment, safety and health; implementation plan actions to address safety issues; and 
implementation of rules, such as the Beryllium Rule 10CFR850, Chronic Beryllium Disease 
Prevention Program (CBDPP); and maintenance of the Authorization Basis (AB) for each facility per 
10CFR830. Infrastructure-support activities include facility-related costs that are not associated with 
the ongoing operations of facilities, such as conceptual design reports; other project-related costs for 
line items; National Environmental Policy Act (NEPA) activities; institutional capital equipment and 
general plant projects; and facility startup, standby, and decommissioning and decontamination 
(D&D), which includes costs associated with maintaining facilities in a standby status for possible 
further use or D&D. Maintains current and future operations with a smaller workforce, growing 
maintenance needs, and increasing regulatory requirements. Provides new and upgraded facilities and 
capabilities. Seeks cost efficiencies through the consolidation of facilities and functions. Develops an 
integrated maintenance program that includes routine maintenance, capital renewal, and extraordinary 
maintenance items that are impacting cost and performance. 


Across the complex over $350,000,000 is spent annually on maintenance. This does not include the 
buy down of deferred maintenance accomplished through line item construction projects, general plant 
projects, expense funded projects, or capital equipment purchases and the Facility Infrastructure 
Recapitalization Program. Consistent with Departmental guidance, NNSA has prioritized all program 
facilities into three categories: mission critical, mission dependent and non-mission dependent. 
Aligned with program requirements, Defense Programs has established a graded scale for more 
stringent maintenance expectations in mission critical facilities. The industry accepted standard 
maintenance metric is Facility Condition Index (FCI), which tracks deferred maintenance as a 
percentage of Replacement Plant Value. Fimding is prioritized to meet or exceed the NNSA goal of 
maintaining the FCI for mission critical facilities at 5 percent. Based on current planning, the NNSA 
goal for mission dependent facilities is 8.45 percent in FY 201 1, with expectations to drive the goal for 
mission dependent facilities to 8 percent by FY 2014. The Work Breakdown Structure (WBS) is 
utilized to plan and track maintenance across the Complex, and, depending upon the site, maintenance 
funding may be direct, indirect, or a combination of both. Costs for each site are reported quarterly to 
NNSA/DOE through the Integrated Facility and Infrastructure (IFI) Report. A budget and reporting 
code has been established to track direct funding and costs for maintenance activity. 


• Kansas City Plant (KCP) 89,871 156,056 186,102 

Operates and maintains the KCP in a state of readiness, prepared to execute programmatic tasks 
identified in the DSW and Campaigns programs. Funding includes costs for Facilities 
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(dollars in thousands) 

FY2009 FY2010 FY2011 

Management, Maintenance, Utilities, ES&H, Capital Equipment, General Plant Projects (GPP), 
and Expense-funded projects. FY 201 1 funding will support continued operation and required 
maintenance costs at the current facility and continued transition into a new facility with minimum 
disruptions as laid out in the Kansas City Responsive Infrastructure Manufacturing and Sourcing 
(KCRIMS) transformation plan. This is resulting in a short-term increase to the Operations of 
Facilities budget while we transition to the new facility and provide minimum required support to 
the current facility. Funding for KCRIMS supports long lead procurements, critical capital 
purchases and unique facility upgrades for utility and interior requirements. In anticipation of the 
move to a new facility, the RTBF program has allowed the deferred maintenance at KCP to grow. 

Also in FY 2011, efforts will continue on execution of the comprehensive project plan to establish 
a Kansas City based Supply Chain Management Center to gain efficiencies and savings from 
consolidation of procurement systems, supplier management, and contracting agreements. 

■ Lawrence Livermore National Laboratory (LLNL) 82,605 86,670 80,106 

Operates and maintains the LLNL facilities in a state of readiness and keeps the facilities and 
capabilities safe and secure in order to minimally support the DSW and Campaign programs. 
Activities include: newly generated waste, building and building system maintenance; utilities; 
maintenance of programmatic equipment; ES&H; actions to address safety issues; and 
implementation of nuclear safety rules. The maintenance program is indirectly funded and costs 
are reported quarterly through the IFI Report. Also included is infrastructure support and minor 
RTBF activities not specifically allocated to a facility or facility group. 

• Los Alamos National Laboratory (LANL) 289,169 311,776 318,464 

Operates and maintains the LANL facilities in a state of readiness to ensure that mission-essential 
capabilities in critical nuclear facilities and other facilities and infrastructure are available to 
conduct the scientific, computational, engineering, and manufacturing activities of the Stockpile 
Stewardship Program in a safe, secure, compliant, and cost effective manner. Direct-funded 
facilities include: the Engineering, Manufacturing Systems and Methods Shops, Tritium, Dynamic 
Experimentation, LANSCE, Waste Management, Nuclear Materials Technology (TA-55), 

Chemistry and Metallurgy Research (CMR), and Beryllium Technology. Work scope includes 
conventional facility management, infrastructure and utilities, and operation and maintenance of 
special equipment. Also supporting solid waste risk reduction activities, TA-55 Seismic and Fire 
Safety Engineering, CMR Risk Mitigation and Consolidation and Radioactive Liquid Waste 
Facility System upgrade/replacement. In cases where replacement facilities are planned, such as 
the CMR, the program is allowing deferred maintenance to grow. The maintenance program is 
funded through both indirect and direct mechanisms and costs are reported quarterly through the 
IFI Report. 

Also supported are the development and implementation of Authorization Basis (AB) 
modifications needed to reduce the risk and extend the life of the CMR until the CMR 
Replacement facility is operational. Operations of Facilities also funds general infrastructure 
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(dollars in thousands) 


FY2009 FY2010 


FY 2011 


support activities such as Other Project Costs for Line Items, General Plant Projects, and AB 
activities. Funding is also included for the Payment-in-Lieu-of-Taxes for Los Alamos County 
(approximately $225,000) and the Los Alamos Pueblo Project (approximately $800,000 per year). 


CMR Hazard Reduction activities will be funded in FY 201 1 to continue to reduce hazards and 
maintain the facility until the mission work can be transferred to the Chemistry and Metallurgy 
Research Replacement (CMRR) Facility. 

In FY 201 1, funding for the Advanced Recovery and Integrated Extraction System (ARIES) work 
scope, and activities associated with the feed stock for the Mixed Oxide (MOX) Fuel Fabrication 
Facility are transferred to the Defense Nuclear Nonproliferation Appropriation. 

■ Nevada Test Site (NTS) 92,203 79,583 80,077 

Funding preserves support for critical missions and programs by operating the Device Assembly 
Facility (DAF) (including Critical Experiment Facility (CEF) enduring operations). Nuclear 
Counter Terrorism activities at NTS, Ula Complex, and the Joint Actinide Shock Physics 
Experimental Research (JASPER) Facility. Funding is also provided to maintain the remainder of 
the NTS site in a min-safe operating condition. Work scope includes conventional facility 
management, infrastructure and utilities, and operation and maintenance for special nuclear 
material handling and test equipment. 

■ Pantex Plant 101,230 131,602 121,254 
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(dollars in thousands) 


FY2009 FY2010 


FY2011 


Operates and maintains the Pantex Plant in a state of readiness, prepared to execute programmatic 
tasks identified in the DSW and Campaign programs. Allows the Pantex Plant to function 
effectively by providing for facility management and significant staff support to engage in plant 
and maintenance engineering, facility utilization analysis, modification and upgrade analysis, and 
facilities planning and condition determinations. Also provides for maintenance activities, 
including preventative, predictive, corrective, and general maintenance. The maintenance program 
is direct funded and costs are reported quarterly through the IFI Report. Provides for utilities costs 
for the utilities management program, utility-related engineering, an energy-savings program, and 
operation and distribution of utility services. Work activities include: the collection and treatment 
of wastewater; steam distribution and condensate return; electrical distribution; natural gas 
distribution; compressed air; and water production, treatment, distribution to support domestic, 
industrial, and fire protection needs; AB documentation; safety and health assurance including 
Radiation Safety, Nuclear Explosive Safety, Occupational Medicine, Industrial Hygiene, and 
Industrial Safety; emergency management and environmental protection, waste management, and 
waste minimization activities. 


Other Project Costs associated with line item projects include research and development. 
Conceptual Design Plans and Reports, Design Criteria, Project Execution Plans, NEPA 
documentation. Construction Project Data Sheets, maintenance procedures to support facility 
startup, initial operator training, commissioning costs, operational readiness reviews, and readiness 
assessments. FY 201 1 also transfers funds for the ARIES work scope and activities associated 
with the feed stock for MOX Fuel Fabrication Facility to the Defense Nuclear Nonproliferation 
Appropriation. 
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■ Sandia National Laboratories (SNL) 


(dollars in thousands) 


FY2009 FY2010 


FY2011 


123,992 104,133 


117,369 


Operates and maintains the SNL facilities and capabilities in a safe, secure, reliable, state of 
readiness. The dominant cost driver for these capabilities/facilities is the staff required to keep the 
mission critical capabilities operational. RTBF Operations of Facilities funds Major 
Environmental Test facilities as defined by the NNSA’s Record of Decision (including the 
electromechanical, abnormal and normal environments). Microelectronics Development 
Laboratory, Tech Area FV Accelerators, Tech Area V Nuclear Reactor facilities. Electromagnetic 
Test Facilities, Materials Characterization Laboratories, and Waste Management Activities. The 
work scope includes capital equipment needed by the mission critical capabilities, specific facility 
inffastmcture needs, conventional facility management and operation, and maintenance of mission 
critical equipment at these facilities. The maintenance program is primarily indirectly funded and 
costs are reported quarterly through the IFI Report. Site Waste Management Activities are also 
indirectly funded. 


Funding in FY 2011 also supports the Tonopah Test Range (TTR) in Nevada providing unique 
capabilities to air drop nuclear bomb test units. These capabilities allow TTR to support DSW's 
ability to perform surveillance testing on nuclear bombs and their compatibility with U.S. Air 
Force bombers and fighters and funds the Primary Standards Laboratory (PSL) in New Mexico to 
provide unique measurement and calibration sources for nuclear weapons facilities nationwide, 
many of which are unavailable through any other source. PSL supports the ability of many sites 
across the nuclear weapons enterprise to calibrate and operate unique weapon monitors and 
detectors. 


■ Savannah River Site (SRS) 92,762 128,580 92,722 

Operates and maintains the NNSA related portion of SRS in a state of readiness, prepared to 
execute programmatic tasks identified in the DSW and Campaigns programs including facilities 
management and support activities that maintain the facilities and infrastructure for mission 
operations. Preventive, predictive, and corrective maintenance of process and infrastructure 
equipment and facilities are performed. The maintenance program is funded through both indirect 
and direct mechanisms and costs are reported quarterly through the IFI Report. ES&H activities 
are conducted to ensure the well being of SRS workers, the public, and the enviromnent. 
Contracted costs of providing utilities to the Tritium Extraction Facility, establishing a startup of 
an unloading line to establish unloading capabilities for new systems, and high priority Capital 
Equipment and GPP are also included. Capital Equipment and GPP that meet base maintenance 
and infrastructure needs are planned and executed to maintain the safety, utility, and capability of 
the process facilities. 

In FY 201 1, the request reflects the transfer of Pit Disassembly and Conversion Facility (PDCF) 
OPCs to the Defense Nuclear Nonproliferation Appropriation. In addition, FY 201 1 specific 
activities will focus on costs associated with high priority Capital Equipment and GPP and to 
address single point failures in the tritium stripper systems. 
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• Y-12 National Security Complex 


(dollars in thousands) 


FY2009 FY2010 


FY2011 


235,397 229,774 


220,927 


Funds operation and maintenance of Y-12 mission facilities in a state of readiness, in which each 
facility is operationally ready to execute programmatic tasks within multiple mission elements. 
Provides for management of the thirteen production and production support facilities and related 
facility systems, including newly generated waste. These facilities are operated to ensure 
compliance with ES&H requirements and DOE orders, and to ensure the availability of the 
facilities for all Defense Programs programmatic objectives. An Authorization Basis (AB) is 
maintained for each facility, including development of AB documentation to meet the 
requirements of 10CFR830 Nuclear Safety Rule, annual updates of AB documentation, and 
unreviewed safety question determinations as applicable. 


The Building 9212 Production Facility has implemented the Integrated Work Plan (IWP) process 
to manage the work scope within the available resources and funding levels. The IWP process is a 
management tool that integrates multiple systems in order to prioritize the total work scope using a 
uniform method and quantifies and manages overall risk within the facility. A Facility Risk 
Review (FRR) has been completed for Building 9212. The FRR identified the risks associated 
with the operation of the facility and processes that must be mitigated in the interim until the new 
Uranium Processing Facility Project is available to ensure continued operation of metal production 
to support DSW missions including Life Extension Programs. The Operation of Facilities will 
continue to fund maintenance and associated activities to mitigate the risk of continued operations 
in Building 9212. The deferred maintenance wilt continue to grow in cases where replacement 
facilities are planned or constructed, such as the construction of the Highly Enriched Uranium 
Materials Facility. The maintenance program is funded through both indirect and direct 
mechanisms and costs are reported quarterly through the IFI Report. 


• Institutional Site Support (ISS) 56,102 120,129 40,970 

Supports corporate activities across the nuclear security enterprise including, but not limited to: 
planning, coordinating, program management and performance monitoring, occurrence reporting 
systems, quality assurance working groups, system engineering, program risk management, 
enterprise modeling, independent and internal technical reviews and assessments and activities. 
Examples of assessments and reviews include analyses of evolving production requirements and 
forecasting of nuclear material supply and demand. Funding is also provided for specific projects 
to meet changing programmatic requirements while improving operational efficiency, reducing 
active footprint, and lowering operating costs. Specific projects for FY 201 1 are competitively 
selected during the execution year to achieve program goals, and are representative of the types of 
activities that need to be accomplished to address maintenance needs, to sustain facilities, and 
provide modem equipment that support programmatic missions while reducing operating costs. 

ISS will also fund selected projects to prepare for facility consolidation and footprint reduction 
activities. ISS also includes funding held at Headquarters for contractor support and other 
corporate activities. 

In FY 20 1 1 , ISS will ftmd the storage and security costs of Sodium Debris Material at Idaho 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


National Laboratory until the Qualification Alternatives to the Sandia Pulsed Reactor is complete. 


Program Readiness 71,626 73,021 69,309 

Program Readiness implements a multi-year strategy to provide capabilities (skilled worker expertise, 
advanced technologies, and innovative approaches) that support the Campaigns and DSW aspects of 
Stockpile Stewardship. These crosscutting investments address needs beyond any single facility, 
campaign, or nuclear system and are essential to achieving the objectives of Stockpile Stewardship. 
Since FY 2010, Program Readiness has funded Test Readiness activities to ensure that an underground 
nuclear test can be executed as directed by Presidential Directive. 


• The Nevada Test Site Program Readiness activities sustain resources to meet the certification of 
the nuclear stockpile as well as Test Readiness. A broad range of activities are supported from 
addressing the Nevada State Regulatory environmental compliance issues that resulted from years 
of nuclear testing activities in Nevada to geologic studies performed by the US Geological Survey 
Department that are required to field high-hazard experiments by the National Laboratories. 

■ The Pantex and Kansas City Program Readiness supports the training, development, and technical 
apprenticeship of new associates for critical skills, along with the technical resource pipeline and 
production assurance required to sustain critical production and engineering capabilities in support 
of DSW. 

■ The Sandia Program Readiness provides the capabilities needed for integrated and engineered 
Nuclear Warhead Certification. These include people readiness that nurtures world class and peer- 
reviewed critical nuclear weapons expertise and technology readiness that develops and matures 
the science, technology, engineering, modeling, simulation, and skills needed to certify all non- 
nuclear materials, components, and mechanisms through the warhead lifecycle. 

• Program Readiness also supports the Nuclear Criticality Safety Program (NCSP). The NCSP 
provides sustainable expert leadership, direction, and the technical infrastructure necessary to 
develop, maintain and disseminate the essential technical tools, training and data required to 
support safe, efficient fissionable material operations within DOE, The NCSP is a continually 
improving, adaptable, and transparent program that communicates and collaborates globally, such 
as with the French Atomic Energy Commission (CEA), to incorporate technology, practices and 
programs responsive to the technical needs of those responsible for developing, implementing, and 
maintaining nuclear criticality safety throughout the DOE. 

Material Recycle and Recovery (MRR) 70,334 69,542 70,429 

Provides for recycling and the recovery of plutonium, emiched uranium, and tritium from fabrication 
and assembly operations, limited life components, and dismantlement of weapons and components. 
Supports the implementation of new or improved processes for fabrication and recovery operations, 
material stabilization, conversion, and storage. MRR supports the process of recycling and purifying 
materials to meet specifications for safe, secure, and environmentally acceptable storage, and to meet 
the directive schedule for tritium reservoir refills. MRR is principally accomplished at Y-12, LANL, 
and the SRS Tritium Facility. 
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(dollars in thousands) 


FY2009 FY2010 


FY2011 


■ At LANL, activities include response to material stabilization/decontamination/repackaging, 
nuclear materials information management, the Special Recovery Line, a small amount of generic 
criticality safety support, and nuclear materials planning and reporting. 

■ At the SRS Tritium Extraction Facility, activities include recovery and purification of tritiiun, 
deuterium, and helium-3 gases from reservoir recycle gas, hydride storage vessels, and facility 
effluent cleanup systems. Gas mixtures are enriched to support the LEP and Stockpile Services 
goals. 

• At Y-12, activities include Purification and Conversion to UO 3 , Acid Removal and Waste 
processing. Conversion of Enriched Uranium Oxide to Metal Buttons, Material Transport and 
Storage, Processing Enriched Uranium Chips and Scraps, Chemical Conversion of Lithium, and 
Salvage Operations and Filter Teardown. All of these activities are required to provide materials 
needed for Stockpile Stewardship and to ensure safe and secure handling of materials on-site. In 
addition, MRR includes: the Central Scrap Management Office that manages the receipt, storage, 
and shipment of enriched uranium scrap; the Precious Metals Business Center, which provides a 
cost effective service to many users within the DOE complex; and deactivation of Building 9206. 

For FY 201 1, ongoing activities such as uranium stabilization, decontamination, and repackaging, and 
tritium recycling in support of LEPs and the limited life program will continue. Recycling and 
recovery activities will be supported by DSW when the scope exceeds the base capability provided by 
the MRR program. 

Containers 22,696 23,392 27,992 

Provides for shipping container research and development, design, certification, re-certification, test 
and evaluation, production and procurement, fielding and maintenance, decontamination and disposal, 
and off-site transportation authorization of shipping containers for nuclear materials and components 
supporting both the nuclear weapons program and nuclear materials consolidation. New container 
systems are developed to improve safety, security, ability to be maintained, meet updated regulatory 
requirements, and accept a broader anay of contents to minimize the number of specialized containers 
that have to be maintained. These efforts will include efficiencies provided by close coordination of 
planning and operations with users/customers. Supports nuclear material consolidation, and 
de-inventory activities to ensure needed transportation containers are certified and available to 
accommodate proposed material movements. This includes supporting the de-inventory of LLNL 
Category I and II nuclear materials through the certification and supply of containers. DSW also 
provides support for container activity when weapon system scope exceeds the level initially identified 
by the container subprogram. 
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Storage 


(dollars in thousands) 


FY2009 FY2010 


FY2011 


31,951 


24,708 


24,233 


Provides for effective storage and management of national security and surplus pits, Highly Enriched 
Uranium (HEU), and other weapons and nuclear materials. Funding includes the cost of receipt, 
storage, and inventory of nuclear materials, non-nuclear materials, HEU, enriched lithium, and 
components from dismantled warheads. Provides programmatic planning for nuclear material 
requirements, including analysis, forecasting, and reporting functions, as well as emergent analyses of 
nuclear materials as designated by the NNSA and others. 


■ At Pantex, activities include long-term storage of special nuclear materials, which involves 
planning, engineering, design, and start-up activities; processing and repackaging materials for 
safe storage; storage activities for the strategic reserve; national security inventory thermal 
monitoring and characterizations; disposition of legacy materials; and nuclear materials 
management, including plaiming, assessment, and forecasting nuclear material requirements. Pit 
Disassembly and Inspection Surveillance includes surveillance activities associated with pits in 
storage. Activities include weight and leak testing, visual inspections, and radiography. 


■ At the Y-12, activities include the overall management and storage of uranimn, lithium, and other 
nuclear and weapons materials, including the nation’s strategic reserve of ElEU. In addition, the 
Y-12 Nuclear Materials Management, Storage, and Disposition program provides programmatic 
guidance and support of these materials and services throughout the Nuclear Security Enterprise. 
This program also provides the long-term planning and analysis of materials required for the Y- 1 2 
manufacturing strategy in support of the nuclear weapons stockpile. 

For FY 201 1, the Storage program will continue to provide effective storage and management of 
national security and surplus pits, HEU, and other weapons and nuclear materials. The Nuclear 
Materials Integration subprogram under Site Stewardship will also be supported by having the 
requisite facilities available so they can execute their responsibility. 

Construction 314,468 303,904 399,016 

The RTBF Construction subprogram plays a critical role in revitalizing the nuclear weapons 
manufacturing and research and development infrastructure. Investments from this program will 
improve the responsiveness and/or utility of the infrastructure and its technology base. The 
subprogram is focused on two primary objectives: (1) identification, planning, and prioritization of 
the projects required to support the weapons programs, and (2) development and execution of these 
projects within approved cost and schedule baselines. 


The RTBF Construction budget request includes significant increases for the Chemistry and 
Metallurgy Research Replacement (CMRR) Facility and Uranium Processing Facility (UPF) 
consistent with the commitment to the replacement of plutonium research and uranium manufacturing 
facilities. 
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(dollars in thousands) 


FY2009 FY2010 


FY2011 


The Chemistry and Metallurgy Research Replacement (CMRR) Facility at LANL will relocate and 
consolidate mission-critical analytical chemistry, material characterization, and actinide research and 
development activities that directly support Stockpile Stewardship and other programs. The project 
will involve completion and startup of the Radiological Utility/Office Building (RLUOB) with 
associated equipment and will establish a baseline for the CMRR Nuclear Facility and begin 
construction at a date determined by the baseline plan. 


The Uranium Processing Facility Project (UPF) at the Y-12 Complex will replace deteriorating 
50-year-old facilities that do not meet current standards, are increasingly expensive to maintain, and 
are technologically obsolete. When complete, the UPF will allow a substantial reduction in the 
footprint of the secure area of the site and associated maintenance and security costs. The UPF will 
support the nation’s nuclear weapons stockpile, down blending of enriched uranium in support of 
nonproliferation, and provide uranium as feedstock for fuel for naval reactors. In FY 2011, funding 
will be used for long lead procurement of equipment with delivery lead times over 24 months and will 
allow for site preparation work consisting of excavation of the building foundation and preparation of 
the surrounding area for full construction start in FY 2012. 

The Transuranic (TRU) Waste Facility Project at LANL, will allow the site to comply with an Order 
of Consent with the State of New Mexico which requires the cleanup and vacating of Technical 
Area 54. The TRU Waste Facility will receive, process, and ship wastes to the Waste Isolation Pilot 
Plant (WIPP). The facility will support all operations at LANL that generate TRU waste. 

The TA-55 Reinvestment Project Phase II at LANL is a follow-on project to Phase I. The project 
consists of refurbishmenLreplacement of major facility and infrastructure systems at the LANL 
Plutonium Facility which are nearing the end of their service life and require increased maintenance, 
are out of compliance with current regulations, and/or are at increased risk of causing facility 
shutdown. 

The Test Capabilities Revitalization -II project (09-D-404) at Sandia National Laboratory is presently 
being reevaluated. 

The Radioactive Liquid Waste Treatment Facility Upgrade (RLWTF) at LANL replaces a system that 
is over 40 years old with diminishing reliability. The facility will support laboratory operations at 
12 technical areas, 63 buildings, and 1,800 sources of radioactive liquid waste. 


The High Explosive Pressing Facility (HEPF) at Pantex will replace the current facility which is 
nearing the end of service life. The new facility will improves safety, quality, and efficiency of 
material movement. The existing aged facilities, infrastructure, and equipment are in poor condition 
and continue to fail creating significant risk in the current and future capability to produce high 
explosive hemispheres in sufficient quantities to support mission requirements. 
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Total, Readiness in Technical Base and Facilities 


(dollars in thousands) 

FY2009 FY2010 FY20I1 

1,674,406 1,842,870 1,848,970 
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Explanation of Funding Changes 

FY20iT^ 

FYaOlO 

($000) 

Operations of Facilities 

• Kansas City Plant (KCP) 

This increase supports activities above base operations and required 

maintenance at KCP associated with the Kansas City Responsive Infrastructure 

Manufacturing and Sourcing (KCRIMS) transformation project and the Supply 

Change Management Center. Increased funding for KCRIMS supports long 

lead procurements, critical capital purchases and unique facility upgrades for 

utility and interior requirements. These efforts are critical to the ability of the 

NNSA to exit Kansas City Plant (at the Bannister complex) and transition into a 

smaller, more efficient Greenfield facility. +30,046 

• Lawrence Livermore National Laboratory 

The decrease results from operational savings through the de-inventory of 

LLNL Category I and II nuclear materials. -6,564 

■ Los Alamos National Laboratory 

The increase in funding is for solid waste risk reduction activities, seismic and 

fire safety engineering at TA-55, consolidation and mitigation of CMR risk and 

other project costs for the RLWTF, all of which are partially offset by the 

transfer of funding from RTBF to Defense Nuclear Nonproliferation for the 

Advanced Recovery and Integrated Extraction Systems (ARIES) work scope. +6,688 

• Nevada Test Site 

Maintains funding for physical and operational infrastructure in order to operate 
essential experimental facilities. The slight increase reflects additional funding 
for the operation of the Critical Experiment Facility in DAF. +494 

• Pantex Plant 

The decrease results from the transfer of funding from RTBF to Defense 

Nuclear Nonproliferation for ARIES work scope. -10,348 

■ Sandia National Laboratories 

The increase reflects support of the capability to air drop nuclear bomb test 

units at TTR and support PSL’s capability to provide unique measurement and 

calibration sources for nuclear weapons facilities nationwide. +13,236 

■ Savannah River Site 

The decrease is due to the transfer of PDCF OPCs to Defense Nuclear 

Nonproliferation. -35,858 

■ Y-12 National Security Complex 
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FY2011 vs. 
FY 2010 
($000) 

The decrease adjusts funding to meet operational levels in support of current 

Production and Planning Directive (P&PD) workload. -8,847 
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FY 2011 vs. 
FY 2010 
($ 000 ) 

Institutional Site Support 

The decrease is primarily associated with the nonrecurring request in FY 2010 
for direct support of management and operating contractor pension costs. The 
request also reflects minor shifts in progranunatic priority. -79,159 

Total, Operations of Facilities -90,312 


Program Readiness 

The decrease reflects minor shifts in programmatic priorities associated with test 

readiness funding. -3,712 

Material Recycle and Recovery 

Provides for ongoing activities including the stabilization and decontamination of 

plutonium, uranium, and tritium from fabrication and assembly operations. +887 

Containers 

The increase reflects increased work scope associated with off-site transportation 

shipping containers for nuclear materials and components supporting both the 

nuclear weapons program and nuclear materials consolidation. +4,600 

Storage 

The decrease reflects the transition to operations at HEUMF at Y-12. Repackaging 

of material has been completed and is being moved into HEUMF. -475 

Construction 
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FY2011 vs. 
FY2010 
($ 000 ) 

The increase in FY 2011 funding will support several key Construction projects at 
the identified sites. 


At LANL, the funding will support the continued design of the Radioactive Liquid 
Waste Treatment Facility Upgrade, Chemistry and Metallurgy Research 
Replacement (CMRR) Facility, TA-55 Reinvestment Project Phase 11 and design of 
the Transuranic (TRU) Waste Facility Project. The CMRR project will involve 
completion and startup of the Radiological Utility/Office Building (RLUOB) with 
associated equipment and will establish a baseline for the CMRR Nuclear Facility 
and begin construction at a date determined by the baseline plan. 


At Y-12, the funding will support the long lead procurement of equipment with 
delivery lead times over 24 months for the Uranium Processing Facility Project 
(UPF) and allow for site preparation work consisting of excavation of the building 
foundation and preparation of the surroimding area for full construction start in 
FY2012. 


At Pantex, funding will support the High Explosive Pressing Facility (HEPF). 


The increase is also offset by a decrease reflected in the transfer of the PDCF 
project from RTBF to the Defense Nuclear Nonproliferation’s Fissile Materials 
Disposition Program and the remaining projects are consistent with the 

construction project profiles for ongoing projects. +95,112 

Total Funding Change, Readiness in Technical Base and Facilities +6,100 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses^ 

(dollars in thousands) 



[ 

FY2009 1 

FY2010 1 

FY2011 1 

General Plant Projects 


18,359 

18,763 

19,176 

Capital Equipment 


39,863 

40,740 

41,636 

Total, Capital Operating Expenses 

Outyear Capital Operating Expenses 

58,222 

59,503 

60,812 



(dollam in 

thousands) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

General Plant Projects 

19,598 

20,029 

20,470 

20,920 

Capital Equipment 

42,552 

43,448 

44,445 

45,423 

Total, Capital Operating Expenses 

62,150 

63,477 

64,915 

66,343 


* Since funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and 
general plant projects, we no longer budget separately for capital equipment and general plant projects. FY 2010 and 
FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 
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Construction Projects® 


(dollars in thousands) 



Total 

Estimated 
Cost (TEC) 

Prior Year 
Appropriations 

FY2009 

FY 2010 

FY 2011 

Unappropriated 

Balance 

li-D-801,TA-55 
Reinvestment 
Project, Phase 2, 
LANL 

TBD 

0 

0 

0 

20,000 

TBD 

lO-D-501, Nuclear 
Facility Risk 
Reduction (NFRR), 
Y-12 

TBD 

0 

0 

12,500 

0 

TBD 

09-D-404, Test 
Capabilities 
Revitalization-II, 
SNL 

37,700 

0 

3,104 

3,200 

0 

TBD 

09-D-007, LANSCE- 

Refiirbishment, 

LANL 

TBD 

0 

19,300 

20,000 

0 

TBD 

08-D-806, Ion Beam 
Laboratory 
Refurbishment, SNL 

c 

34,813 

0 

6,100 

0 

0 

0 

08-D-804, TA-55 
Reinvestment 
Project, Phase I, 
LANL 

13,548 

5,885 

7,663 

0 

0 

0 

08-D-802, High 
Explosive Pressing 
Facility, PX 

133,920 

15,008 

27,386 

0 

30,000 

61,526 

08-D-801,High 
Pressure Fire Loop, 
PX 

40,716 

6,866 

1,940 

31,910 

0 

0 

07-D-220, 
Radioactive Liquid 
Waste Treatment 
Facility Upgrade, 
bLANL 

TBD 

26,162 

14,170 

0 

0 

TBD 


“ The TEC estimate is for design only for the FED projects included in 07-D-140 and 06-D-140. 

^ These represent construction TEC estimates. Design TEC estimates are reported in the appropriate FED project. 

FY 2008 ($9,9 11) fimds appropriated for project 08-D-806, Ion Beam Laboratory Refurbishment, SNL were appropriated 
under Engineering Campaign, Prior year funds ($18,813) were transferred from Ol-D-108, MESA, SNL as a result of the 
FY 2009 Omnibus Appropriations Act (P.L. 111-8) and the total of $28,724 is not included in the construction total. 
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(dollars in thousands) 



Total 

Estimated 
Cost (TEC) 

Prior Year 
Appropriations 

FY 2009 

FY2010 

FY2011 

Unappropriated 

Balance 

07-0-140, Project 
Engineering & 
Design, VL 

TBD 

2,452 

7,223 

0 

5,000 

TBD 

06-D-402, NTS 
Replace Fire 

Stations No. 1 and 
No. 2, NTS 

36,744 

26,211 

9,060 

1,473 

0 

0 

06-D-141, 
PED/Construction, 
Uranium Processing 
Facility, y-1 2“ 

TBD 

0 

0 

94,000 

115,016 

TBD 

06-0-140, Project 
Engineering & 
Design, VL * 

192,929 

70,508 

106,421 

12,000 

4,000 

0 

05-0-402, 

Beryllium 

Capability Project, 

23,580 

18,715 

4,865 

0 

0 

0 

04-0-128, 

Criticality 

Experiments Facility 
(formerly TA-18 
Mission Relocation 
Project), 

81,269 

69,727 

10,042 

1,500 

0 

0 

04-0-125, 

Chemistry and 
Metallurgy Research 
Facility 

Replacement 
(CMRR), LANL 

TBD 

231,638 

97,194 

97,000 

225,000 

TBD 

99-D-141-01, Pit 
Disassembly and 
Conversion Facility 
(PDCF), SRS 

TBD 

255,558 

24,883 

30,321 

0 

TBD 

Total, 

Construction 



314,468 

303,904 

399,016 



^ All prior year uncosted funds for 08-D-802, High Explosive Pressing Facility, PX were used as a use of prior-year balance 
offset as a result of P.L. 1 1 1-85. 
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® Funding for the Uranium Processing Facility, Y-12 in FY 2010 and beyond was separated into 06-D-141 as a result of 

PX. ni-85. 

FY 2008 ($22,447) and FY 2009 ($24,883) iiinds ^propriated for project 99-D-I40-OI, Pit Disassembly and Convemion 
Facility, SRS were appropriated under Directed Stockpile Woilc as a result of the FY 2008 Consolidated Appropriations Act 
(PX. 1 10-161) and are not included in the constmction total. FY 201 1 funds are requested under the Defense Nuclear 
Nonproliferation/Fissile Materials Disposition Program. 

Outyear Construction Projects 


(dollars in thousands 

1 FY2012 ! 

FY2013 1 FY2014 | 

FY2015 1 


14-D-XXX, Mission Consolidation, Various 

0 

0 

31,860 

19,776 

12-D-XXX, TRU Waste Facility, LANL 

6,500 

12,349 

71,151 

40,000 

1 l-D-801, TA-55 Reinvestment Phase 11, LANL 

19,640 

20,221 

20,468 

42,480 

lO-D-501, Nuclear Facility Risk Reduction (NFRR), Y'12 

35,387 

17,909 

0 

0 

08-D-802, High Explosive Pressing Facility 

07-D-220, R^ioactive Liquid Waste Treatment Facility 

30,359 

0 

0 

0 

Upgrade, LANL 

06-D-i41, PED/Constniction, Uranium Processing Facility, 

40,000 

15,455 

0 

0 

UPF 

04-D-125, Chemistry and Metallurgy Research Facility 

105,400 

189,987 

270,012 

320,000 

Replacement (CMRR), LANL 

305,000 

300,000 

299,961 

300,000 

Total, Construction 

542,286 

555,921 

693,452 

722,256 
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11-0-801, TA-5S Reinvestment Project - Phase II (TRP II) 

Los Alamos National Laboratory (LANL), Los Alamos, New Mexico 
Project Data Sheet (PDS) is for Construction 

1. Significant Changes 

The most recent DOE O 413. 3A approved Critical Decision (CD) for the TA-55 Reinvestment Project 
(TRP), Phase II is CD-2A, Approve Performance Baseline for Air Dryers and Glovebox Group 1. 
CD-2A was approved on November 24, 2009 with a TPC of $19,470,000 and a CD-4A date of 
May 2013. CD-I, Approve Alternative Selection and Cost Range for all seven subprojects in TRP II, 
was approved on July 15, 2008 with a preliminary cost range of $75,400,000 to $99,900,000 and a 
preliminary CD-4 date of FY 2016. 

A Federal Project Director at the appropriate level has been assigned to this project. 

This PDS is new for Construction. 

The Project anticipates approval of the project baseline for CD-2B, Confinement Doors and Glovebox 
Group 2, in the 3Q FY 2010. The Project anticipates establishing a performance baseline for the 
remaining subprojects (CD-2C) by the 3Q FY 2011. This phased critical decision approach and 
schedule is consistent with tailoring strategy that has been approved by the NNSA Acquisition 
Executive. 


2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D 

Start 

D&D 

Complete 

FY2010 

FY2011 

3/23/2005 

3/23/2005 

7/25/2008' 

7/25/2008 

TBD 

3QFY2012 

3QFY2009 

TBD 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

N/A 

N/A 

Air Dryers and Glovebox Group 1 

(fiscal quarter or date) 





CD-0 

CD-I 

FED 

Comolete 

CD-2 

CD-3 

CD-4 

D&D 

Start 

D&D 

Complete 

FY2011 

3/23/2005 

7/25/2008 

3QFY2012 

1 1/24/2009 

1QFY2010 

3QFY2013 

N/A 

N/A 

Glovebox 2 and Confinement Doors 

(fiscal quarter or date) 





CD-0 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D 

Start 

D&D 

Complete 

FY2011 

3/23/2005 

7/25/2008 

3QFY2012 

3QFY2010 

TBD 

TBD 

N/A 

N/A 

Glovebox 3, Exhaust Stack, Uninterruptible Power Supply, Criticality Alarm System, and Vault 
Water Tanks 

(fiscal quarter or date) 


CD-0 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D 

Start 

D&D 

Complete 

FY 2011 

3/23/2005 

7/25/2008 

3QFY2012 

3QFY2011 

TBD 

TBD 

N/A 

N/A 


Weapons Activities/RTBF/Constnictlon/ 

ll-D-801, TA-SS Reinvestment Project n, LANL FY 2011 Congressional Budget 


54928A 


3/15/2010 





169 


CD-0 - Approve Mission Need 

CD-I “ Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete -Completion of D&D work 


3. Baseline and Validation Status* 


(dollars in thousands) 



TEC, 

FED 

TEC, 

Construction 

TEC, 

Total 

OPC 

Except 

D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY2010 

FY 2011 

12,779 

13,684 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

TBD 

TBD 

TBD 

Air Dryers and Glovebox Group 1 

(dollars in diousands) 





TEC, 

FED 

TEC, 

Construction 

TEC, 

Total 

OPC 

Except 

D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY20U 

3,700 

15,330 

19,030 

440 

N/A 

440 

19,470 


4. Project Description, Justification, and Scope 

The LANL Plutonium Facility (PF-4) major facility and infrastmcture systems are aging and 
approaching the end of their service life, and, as a consequence, are beginning to require excessive 
maintenance. As a result, the facility is experiencing increased operating costs and reduced system 
reliability. Compliance with safety and regulatory requirements is critical to mission essential 
operations, and thus becoming more costly and cumbersome to maintain due to the physical conditions 
of facility support systems and equipment. 

This project will enhance safety and enable cost effective operations so that the facility can continue to 
support critical Defense Programs missions and activities. The TA-55 Reinvestment Project Team 
identified 20 subprojects at the pre-conceptual stage for upgrades and modernization. The subprojects 
were selected utilizing a risk-based prioritization process that considered the current condition of the 
equipment, risk of failure to the worker, the environment and the public, and risk of failure to 
programmatic and facility operations. 

During Conceptual Design, the project continued to refine the prioritization method and subprojects. 
Defense Program’s Infrastructure Revitalization combined with available/anticipated funding has led to 
development of a phased acquisition strategy for the TRP project. To meet mission need objectives 
within the budgetary availability and strategic context, the TRP project is proposed for execution as 
three separate, distinct capital line item projects, TRP I, TRP II, and TRP III. 


‘ A performance baseline has only been established for the Air Dryers and Glovebox Group 1 portion of the project for 
$19,470,000. 
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TRP II Overall Scope: Consists of seven (7) subprojects: 

1 . Replace existing Uninterruptible Power Supply with nuclear grade equipment and relocate from 
Building PF-4 to Building PF-8 to allow simpler maintenance and proper exhaust and to 
minimize mixed waste generation. 

2. Refurbish four existing air dryers and provide a cross connect between the 300 and 400 area 
dryers so the 400 dryer can back up the 300 dryer. Modem controls will also be provided. 

3. Replace eight existing PF-4 confinement doors to address operability and leak rate issues. 

4. Replace 20 existing detectors and circuits with new and expandable detectors and electronics. 

5. Replace two Pu^^* water storage tanks and associated cooling systems. Relocation out of the 
vault to a space next to the vault will also be conducted. 

6. Seismically brace and qualify approximately 210 glovebox stands in PF-4 to meet safety 
requirements. 

7. Replace two existing PF-4 exhaust stacks so that exhaust measuring equipment meets industry 
standards. 

The order in which these subprojects will be accomplished is subject to change, depending on the 
condition of existing systems. For instance, if the water tanks are found in the future to be in imminent 
danger of failure, there replacement would be accelerated. 

Air Dryers and Glovebox Group 1 Scope: 

All work mitigates nuclear safety risks called to the Department’s attention by the DNFSB in its 
Recommendation 2009-2, Los Alamos National Laboratory Plutonium Facility Seismic Safety.” 

Air Dryers - Replace and refurbishment air dryers in non-safety systems to ensure the reliability of 
production processes in PF-4. 

Glovebox Group 1 - Install internal and external bracing to approximately 1 1 higher priority gloveboxes 
to ensure gloveboxes remain intact and do not topple during a seismic event. Installation of seismic 
bracing will require removal and reinstallation of significant amounts of interfering piping, cables, 
ventilation lines, and other systems supporting glovebox operation. The labor hours and costs of the 
work in Group 1 will be tracked and the information used to increase the accuracy of the performance 
baselines for glovebox work in later phases. 

The project is being conducted in accordance with the project management requirements in 
DOE O 413. 3A, Program and Project Management for the Acquisition of Capital Assets, and all 
appropriate project management requirements have been met. 

Funds appropriated for this construction project may be used to provide independent assessments of the 
planning and execution of this line item project. 
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5. Financial Schedule 


(dollar in thousands) 

I Appropriations | Obligatioos | Costs 


Total Estimated Cost (TEC) 
PED 


FY 2008 

1,439* 

1,439 

24 

FY2009 

8,245 

8,245 

3,406 

FY2010 

4,000 

4,000 

4,900 

FY20I1 

0 

0 

4,154 

FY2012 

0 

0 

1,200 

Total, PED (06-D-140-02) 

13,684 

13,684 

13,684 

Construction 




FY 2011 

20,000 

20,000 

16,000 

FY 2012 

19,640 

19,640 

19,640 

FY 2013 

20,221 

20,221 

22,221 

FY 2014 

20,468 

TBD 

TBD 

FY 2015 

42,480 

TBD 

TBD 

FY 2016 

TBD 

TBD 

TBD 

Total, Construction 

TBD 

TBD 

TBD 

TEC 




FY2008 

1,439 

1,439 

24 

FY 2009 

8,245 

8,245 

3,406 

FY2010 

4,000 

4,000 

4,900 

FY20U 

20,000 

20,000 

20,154 

FY2012 

19,640 

19,640 

20,840 

FY2013 

20,221 

20,221 

22,221 

FY2014 

20,468 

TBD 

TBD 

FY2015 

42,480 

TBD 

TBD 

FY2016 

TBD 

TBD 

TBD 

Total, TEC 

TBD 

TBD 

TBD 

Other Project Cost (OPC) 




OPC except D&D 




FY 2005 

854 

854 

854 

FY 2006 

1,919 

1,919 

1,919 

FY 2007 

980 

980 

980 

FY 2008 

1,343 

1,343 

1,343 

FY 2009 

582 

582 

582 

FY 2010 

410 

410 

410 

FY2011 

3,300 

3,300 

3,300 

FY 2012 

2,800 

2,800 

2,800 

FY 2013 

2,600 

2,600 

2,600 

FY20i4 

TBD 

TBD 

TBD 


FY 2008 PED includes $360,000 that was transferred from TA-55 Reinvestment Project Phase I. Funding for both PED 
projects were appropriated under the same project line within Project 06-D-140. 
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(dollars in thousands) 



I Appropriations { 

Oblifi:ations | 

Costs 

FY2015 

TBD 

TBD 

TBD 

Total, OPC except D&D 

TBD 

TBD 

TBD 

D&D 

FY2010 

NA 

NA 

NA 

Total, D&D 

NA 

NA 

NA 

OPC 

FY 2005 

854 

854 

854 

FY2006 

1,919 

1,919 

1,919 

FY 2007 

980 

980 

980 

FY2008 

1,343 

1,343 

1,343 

FY 2009 

582 

582 

582 

FY2010 

410 

410 

410 

FYaoii 

3,300 

3,300 

3,300 

FY 2012 

2,800 

2,800 

2,800 

FY 2013 

2,600 

2,600 

2,600 

FY2014 

TBD 

TBD 

TBD 

FY2015 

TBD 

TBD 

TBD 

Total, OPC 

TBD 

TBD 

TBD 

Total Project Cost (TPC) 

FY 2005 

854 

854 

854 

FY 2006 

1,919 

1,919 

1,919 

FY 2007 

980 

980 

980 

FY 2008 

2,782 

2,782 

1,367 

FY2009 

8,827 

8,827 

3,988 

FY2010 

4,410 

4.410 

5,310 

FY2011 

23,300 

23,300 

23,454 

FY 2012 

22,440 

22,440 

23,640 

FY 2013 

22,821 

22,821 

24,821 

FY 2014 

TBD 

TBD 

TBD 

FY 2015 

TBD 

TBD 

TBD 

FY20I6 

TBD 

TBD 

TBD 

Total, TPC 

TBD 

TBD 

TBD 
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6 . Details of Project Cost Estimate 


(dollars in thousands) 



Previous 

Original 

Current Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 




Design (PED) 




Design 

11,619 

N/A 

TBD 

Contingency 

2,065 

N/A 

TBD 

Total, PED (06-D-140) 

13,684 

N/A 

TBD 

Construction 




Site Preparation 

TBD 

N/A 

TBD 

Equipment 

TBD 

N/A 

TBD 

Other Construction 

TBD 

N/A 

TBD 

Contingency 

TBD 

N/A 

TBD 

Total, Construction 

TBD 

N/A 

TBD 

Total, TEC 

TBD 

N/A 

TBD 

Contingency, TEC 

TBD 

N/A 

TBD 

Other Project Cost (OPC) 




OPC except D&D 




Conceptual Planning 

TBD 

N/A 

TBD 

Conceptual Design 

TBD 

N/A 

TBD 

Start-Up 

TBD 

N/A 

TBD 

Contingency 

TBD 

N/A 

TBD 

Total, OPC except D&D 

TBD 

N/A 

TBD 

D&D 




D&D 

N/A 

N/A 

TBD 

Contingency 

N/A 

N/A 

TBD 

Total, D&D 

N/A 

N/A 

TBD 

Total, OPC 

TBD 

N/A 

TBD 

Contingency, OPC 

TBD 

N/A 

TBD 

Total, TPC 

TBD 

N/A 

TBD 

Total, Contingency 

TBD 

N/A 

TBD 

Total 

TBD 

N/A 

TBD 
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7. Schedule of Total Project Costs 


(dollars in thousands) 




Prior Years 1 

rY2010 i 

liiVMii 

FY20i2 


lOTTilEll 

isgginai 




TEC 

9,684 

4,000 

20,000 


20,221 

20,468 

42,480 

TBD 

TBD 

FY2011 

OPC 

5,678 

410 

3,300 

HREojI 

2,600 

TBD 

TBD 

TBD 

TBD 


TPC 

15,362 

4.410 


M'tr'"! 

22,821 



TBD 

TBD 


8. Related Operations and Maintenance Funding Requirements 

Start of Operation or Beneficial Occupancy (fiscal quarter or date) TBD 

Expected Useful Life (number of years) 25 

Expected Future Start of D&D of this capital asset (fiscal quarter) TBD 

(Related Funding requirements) 

(dollars in thousands) 


1 Annual Costs 

1 Life Cycle Costs | 

Current 

Total 

Estimate 

Previous 

Total 

Estimate j 

Current 

Total 

Estimate ■ 

Previous 

Total 

Estimate 


Operations 

N/A 

N/A 

Maintenance 

N/A 

N/A 

Total, Operations & Maintenance 

N/A 

N/A 


9. Required D&D Information 


As the project is an investment in the infrastructure systems of an existing facility, construction and 
demolition activities are minimal and are directly related to replacement and upgrade of these systems 


Area | Square Feet 

Area of new construction 1 ,200 

Area of existmg facility(s) being replaced N/A 

Area of additional D&D space to meet the “one-for-one” requirement 1 ,200 


Name(s) and site location(s) of existing facility(s) to be replaced: Uninterruptible Power Supply is 
planned to be relocated immediately outside of the existing structure (this represents the 1,200 square 
feet). 


10. Acquisition Approach 

Design and Construction Management will be implemented by the Los Alamos National Security 
through the LANL Management and Operating Contract. The TRP Acquisition Strategy is based on 
tailored procurement strategies for each subproject in order to mitigate risks. TRP Subprojects will be 
implemented via LANL-issued final design/construction contracts based on detailed performance 
requirements/specifications developed during the preliminary design phase. 
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08-D-802, High Explosive Pressing Facility 
Pantex Plant, Amarillo, Texas 
Project Data Sheet (PDS) is for Construction 


1. Significant Changes 

The most recent DOE 0 413.3A approved Critical Decision (CD) is CD-3, Approve Start of 
Construction, for the High Explosive Pressing Facility (HEPF), approved on May 15, 2008. Baseline 
Change Proposal 12A (BCP-12A) was approved by the DOE Acting Deputy Secretary on January 9, 
2009, setting the Total Project Cost at $1 16,038,000 and the CD-4 date at May 2014. 

In April 2009 NNSA deferred the construction phase of the project, but the project must be restarted in 
FY 201 1 because of increasing evidence of the deterioration of existing facilities. Delaying construction 
of the HEPF project has created significant risk in the future capability to produce nuclear weapon 
primaries in sufficient quantities to support mission requirements. The existing aged facilities, 
infrastructure, and equipment are in poor condition and continue to fail. Pressing operations were down 
from April 6, 2009 to August 21, 2009 due to equipment failures. Deferred maintenance continues to 
grow in existing facilities. Facility systems have exceeded their design life (roofs, electrical, HVAC/ 
mechanical systems, etc.) and are failing. A major failure of the press, support equipment, or facility 
systems could jeopardize stockpile requirements. 

As a result of the construction deferment, the construction contract will have to be rebid in FY 2011. 

The cost is projected to increase to approximately $138,212,000, and the CD-4 date is projected to 
change December 2016. Additional funding beyond what appears in this data sheet in FY 2012 and/or 
2013 will be required for project completion, based on actual construction bids in FY 201 1. The project 
will reassess its baseline to support requesting additional funds in the FY 2012 President’s Budget 
Request to replace the lost prior year balances included in the FY 2010 appropriation and to cover 
additional costs due to the delay. 

A Federal Project Director at the appropriate level has been assigned to this project. 

This PDS is an update of the FY 2009 PDS. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

PED 

Complete 

CD-2 

CD-3 1 

CD-4 

D&D Start 

D&D 

Complete 

FY200S 

8/8/2003 

7/19/2005 

3QFY2007 

1 1/21/2006 

4QFY2008 

2QFY201 1 

N/A 

N/A 

FY2009 

8/8/2003 

7/19/2005 

4QFY2008 

11/21/2006 

4QFY2008 

3QFY20I2 

N/A 

N/A 

FY2011 

8/8/2003 

7/19/2005 

3QFY2009 

11/21/2006 

5/15/2008 

1QFY2017 

N/A 

N/A 


CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 
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D&D Start - Start of Demolition & Decontamination (D&D) work 
D&D Complete - Completion of D&D work 

3. Baseline and Validation Status 


(dollars in thousands) 



TEC, 

TEC, 

TEC, Total 

OFC 

OFC, 

OFC, Total 

TPC 


FED 

Construction 


Except D&D 

D&D 



FY2008 

8,146 

68,140 

76;286 

4,292 

N/A 

4,292 

80,578 

FY2009 

8,146 

72,334 

80,480 

4,507 

N/A 

4,507 

84,987 

FY2011 

7,948‘ 

125,972 

133,920 

4,292 

N/A 

4,292 

138,212 


4. Project Description, Justification, and Scope 

This project will provide a new high explosive (HE) main charge pressing facility with capability and 
capacity to meet the needs of changing weapon complexity, projected workload, and the Life Extension 
Program activities in the future including the W76, W78, and W88 Programs. 

The facility improves safety, quality and efficiency of material movement. It reduces personnel 
restrictions and eliminates human reliability program (HRP) requirements by its location outside the 
Protected Area. Benefits also include reduced administrative safety controls through improved 
engineering controls, and reduced maintenance downtime. 

The new facility will be located in the Limited Area of the Pantex Plant, and replaces existing operations 
in buildings 12-17, 12-21 A and 12-63. The facility will be designed to produce main charge pressing 
hemispheres to meet future capacity requirements and will consist of approximately 45,000 square feet 
of space. Proposed areas include the main pressing facility, a magazine storage area, and a connecting 
ramp. 

The project is being conducted in accordance with the project management requirements in 
DOE O 413. 3A, Program and Project Management for the Acquisition of Capital Assets, and all 
appropriate project management requirements have been met. 

Funds appropriated under this data sheet may be used to provide independent assessments of the 
planning and execution of this project. 


* FED reduced due to the loss of all uncosted project funds included in theFY 2010 use of prior year balances offset. 

This PDS increases the TPC to $138,212,000 based on the delay of construction start from FY 2009 to FY 2011. 
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5. Financial Schedule 

5 dollars in thousands) 

I Obligations j Costs 

Total Estimated Cost (TEC) 


FED 


FY2004 

1,200 

1,200 

0 

Fy2005 

1,488 

1,488 

330 

FY2006 

1,980 

1,980 

2,184 

FY 2007 

3,280’ 

3,280 

3,055 

FY 2008 

0 

0 

1,755 

FY 2009 

0 

0 

624 

Total, FED (FED 04-D-103.2) 

7,948 

7,948 

7,948 

Construction 




FY 2008 

OB'* 

613 

577 

FY2009 

0' 

0 

36 

FY2010 

0 

0 

0 

FY 201 1 

30,000 

30,000 

20,700 

FY2012 

30,359 

30,359 

30,400 

FY2013 

0 

0 

9,259 

FY2014 

0 

0 

0 

FY 2015 

0 

0 

0 

FY20I6 

0 

0 

0 

FY2017 

0 

0 

0 

Total, Construction 

60,972 

60,972 

60,972 

TEC 




FY2004 

1,200 

1,200 

0 

FY2005 

1,488 

1,488 

330 

FY 2006 

1,980 

1,980 

2,184 

FY 2007 

3,280 

3,280 

3,055 

FY2008 

613 

613 

2,332 

FY2009 

0 

0 

660 

FY2010 

0 

0 

0 

FY2011 

30,000 

30,000 

20,700 

FY2012 

30,359 

30,359 

30,400 

FY 2013 

0 

0 

9,259 

FY 2014 

0 

0 

0 

FY2015 

0 

0 

0 

FY2016 

0 

0 

0 

FY2017 

0 

0 

0 

Total, TEC 

68,920 

68,920 

68,920 


* Original appropriation was $3,478,000 and was reduced by $197,613 as a use of prior year balance offset in the FY 2010 
appropriation. 

^ Original appropriation was $15,008,000 and was reduced to $613,387 to satisfy the use of prior year balance offset in the 
FY 2010 appropriation. 

‘ Original appropriation was $27,386,000 and was reduced to $0 as a use of prior year balance offset in the FY 2010 
appropriation. 
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(dollars in thousands) 



1 Appropriations I 

Obligations I 

Costs 1 

Other Project Cost (OPC) 




OPC except D&D 

FY 2004 

860 

860 

860 

FY 2005 

281 

281 

281 

FY2006 

158 

158 

158 

FY2007 

200 

200 

200 

FY2008 

150 

150 

150 

FY2009 

20 

20 

20 

FY2010 

0 

0 

0 

FY 2011 

170 

170 

170 

FY 2012 

300 

300 

300 

FY2013 

300 

300 

300 

FY 2014 

500 

500 

500 

FY2015 

500 

500 

500 

FY 2016 

553 

553 

553 

FY2017 

300 

300 

300 

Total, OPC Except D&D 

4,292 

4,292 

4,292 

D&D 

0 

0 

0 

Total OPC 

FY2004 

860 

860 

860 

FY2005 

281 

281 

281 

FY2006 

158 

158 

158 

FY 2007 

200 

200 

200 

FY2008 

150 

150 

150 

FY 2009 

20 

20 

20 

FY2010 

0 

0 

0 

FY2011 

170 

170 

170 

FY2012 

300 

300 

300 

FY2013 

300 

300 

300 

FY2014 

500 

500 

500 

FY 2015 

500 

500 

500 

FY2016 

553 

553 

553 

FY 2017 

300 

300 

300 

Total, OPC 

4,292 

4,292 

4,292 

Total Project Cost (TPC) 

FY2004 

2,060 

2,060 

860 

FY2005 

1,769 

1,769 

611 

FY 2006 

2,138 

2,138 

2,342 

FY2007 

3,480 

3,480 

3,255 

FY2008 

763 

763 

2,482 

FY2009 

20 

20 

680 

FY2010 

0 

0 

0 

FY2011 

30,170 

30,170 

20,870 

FY 2012 

30,659 

30,659 

30,700 

FY2013 

300 

300 

9,559 

FY 2014 

500 

500 

500 

FY2015 

500 

500 

500 
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[dollars in thousands) 



I Appropriations I 

Obligations | 

Costs i 

FY2016 

553 

553 

553 

FY2017 

300 

300 

300 

Total, TPC 

73,212 

73,212 

73,212 


6. Details of Project Cost Estimate 


(dollars in thousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 

Design (PED) 

Design 

7,948 

7,144 

7,122 

Contingency 

0 

1,002 

1,024 

Total, PED 

7,948 

8,146 

8,146 

Construction 

Site Preparation 

800 

0 

0 

Equipment 

O’ 

6,589 

7,816 

O^er Construction 

112,384 

58,087 

51,579 

Contingency 

12,788 

7,658 

8,745 

Total, Construction 

125,972 

72,334 

68,140 

Total, TEC 

133,920 

80,480 

76,286 

Contingency, TEC 

12,788 

8,660 

9,769 

Other Project Cost (OPC) 

OPC except D&D 

Conceptual Planning 

1,166 

1,166 

1,166 

Conceptual Design 

355 

998 

998 

Other 

123 

161 

161 

Start-Up 

1,631 

1,700 

1,485 

Contingency 

1,017 

482 

482 

Total, OPC except D&D 

4,292 

4,507 

4,292 

D&D 

D&D 

0 

0 

0 

Contingency 

0 

0 

0 

Total, D&D 

0 

0 

0 

Total, OPC 

4,292 

4,507 

4,292 

Contingency, OPC 

1,017 

482 

482 

Total, TPC 

138,212 

84,987 

80,578 

Total, Contingency 

13,805 

9,142 

10,251 
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7. Schedule of Total Project Costs 


(dollars in thousands) 




Prior Yeas ! 

FY2010 1 

FY2011 1 

FY2012 1 

FY2013 1 

FY2014 i 

FY2015 

1 Outyears | 

Total 

FY 2009 

TEC 

51,387 

17,028 

0 

0 

0 

0 

0 

0 

68,415 

Performance 

OPC 

1,809 

440 

1,800 

243 

0 

0 

0 

0 

4,292 

Baselie 

TPC 

53,196 

17,468 

1,800 

243 

0 

0 

0 

0 

72,707 


TEC 

50,540 

0 

0 

0 

0 

0 

0 

0 

50,540 

FY 2010 

OPC 

1,669 

0 

0 

0 

0 

0 

0 

0 

1,669 


TPC 

52.209 

0 

0 

0 

0 

0 

0 

0 

52,209 


TEC 

8,561 

0 

30,000 

30,359 

0 

0 

0 

0 

68,920 

FY2011 

OPC 

1,669 

0 

170 

300 

300 

500 

500 

853 

4,292 


TPC 

10,230 

0 

30,170 

30,659 

300 

500 

500 

853 

73,212 


8. Related Operations and Maintenance Funding Requirements 


Start of Operation or Beneficial Occupancy (fiscal quarter or date) 1QFY201 7 

Expected Useful Life (number of years) 30 

Expected Future Start of D&D of this capital asset (fiscal quarter) N/A 


(Related Funding requirements) 


(dollars in thousands) 


1 Annual Costs 

i Life Cycle Costs 1 

Current 

Total 

Estimate 

Previous 
Total 
Estimate ! 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 


Operations 

1,000 

1,000 

1,000 

1,000 

Maintenance 

400 

400 

460 

460 

Total, Operations & Maintenance 

1,400 

1,400 

1,460 

1,460 


9. Required D&D Information 


Area J Square Feet 

Area of new construction _ 45,000 

Area of existing operations (s) being replaced 6,727 

Area of additional D&D space to meet the “one-for-one” requirement N/A 


Name(s) and site location(s) of existing facility(s) to be replaced; N/A 

10. Acquisition Approach 

Various alternatives were considered to include a Federally led and managed construction or utilizing 
the current Management and Operating contractor, B&W Pantex, LLC. It was determined that, due to 
the specialized functionality associated with this project, B&W Pantex, LLC will be responsible for Title 
I, II, and III design & construction services. 
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07-D-140 Project Engineering and Design, RTBF 
Various Locations 

Project Data Sheet (PDS) is for PED multiple projects 


1. Significant Changes 


The most recent DOE O 413.3A approved Critical Decision (CD) for the Transuranic (TRU) Waste 
Facility Project is CD-0 (Approve Mission Need) that was approved on February 7, 2006, vrith Total 
Project Cost (TPC) range of $20,000,000 to $60,000,000. 

A Federal Project Director at the appropriate level has been assigned to the TRU Waste Facility project. 

This PDS is an update of the FY 2009 PED PDS. This PDS requests funding in FY 2011 that was not 
shown in the previous PDS for the reasons discussed below. 

The TRU Waste Facility Project is proposed to be built at the Los Alamos National Laboratory. The 
project team had submitted the Resource Conservation and Recovery Act (RCRA) permit to the State of 
New Mexico Environmental Division in August 2007 to avoid delaying start of the construction. 
However, the request was not approved and the state requested more detailed design information which 
was not possible to provide because the project was still in the conceptual phase. The next time the state 
accepts RCRA permit requests is in FY 2010. As a result, construction cannot be initiated until the 
RCRA permit is approved. This will delay the construction start potentially to FY 2012 or later. The 
PED funds previously appropriated in FY 2008 and 2009 will be available to begin preliminary design 
work in FY 2010. The plaimed appropriations for line items funds have been delayed in order to ensure 
that the plaimed capability is aligned with out year program requirements for solid waste. In FY 2009 a 
programmatic study was completed to validate the need for the capability and ensure program 
requirement alignment. Agreements on the planning assumptions and final project requirements will be 
reached by the 3rd quarter of FY 2010 resulting in any FY 2012 additional PED requests that are 
required. Therefore, the total PED requirements and FY 2012 requests are presented as TBD. The 
future design activities will be executed to support both the availability of fbnding and out year 
capability aligiunent. 


2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

PED 

Complete 

CD-2 

CD-3 

CD-4 

D&D 

Start 

D&D 

Complete 

FY2007 

02/07/2006* 

2QFY2007 

4QFY2008 

Various 

Various 

Various 

Various 

Various 

FY2008 

02/07/2006 

2QFY2007 

4Q FY 2008 

Various 

Various 

Various 

Various 

Various 

FY 2009 

02/07/2006 

IQ FY 2008 

4Q FY 2009 

TBD 

TBD 

TBD 

TBD 

TBD 

FY2010 

02/07/2006 

IQ FY 2009 

TBD 

TBD^ 

TBD 

TBD 

TBD 

TBD 

FY2011 

02/07/2006 

3QFY2010 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 


“ Pertains to the TRU Waste CD-0 date only. 


Schedules are to be determined. Preliminary CD-4 schedule range is 4Q FY 2016 to 4Q FY 2017. 
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CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 

3. Baseline and Validation Status 


(dollars in thousands) 



TEC, 

FED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY 2006 

TBD 

NA 

TBD 

NA 

NA 

NA 

NA 

FY2007 

7,477 

NA 

7,477 

NA 

NA 

NA 

NA 

FY2008 

7,477 

NA 

7,477 

NA 

NA 

NA 

NA 

FY2009 

9,898 

NA 

9,898 

NA 

NA 

NA 

NA 

FY2010 

19,898 

NA 

19,898 

NA 

NA 

NA 

NA 

FY 2011 

TBD 

NA 

TBD 

NA 

NA 

NA 

NA 


4. Project Description, Justification, and Scope 


This project provides for Architect-Engineering (A-E) services for National Nuclear Security 
Administration (NNSA) construction projects, allowing designated projects to proceed from conceptual 
design into preliminary design and final design. The design effort will be sufficient to assure project 
feasibility, define the scope, provide detailed estimates of construction costs based on the approved 
design and working drawings and specifications, and provide construction schedules, including 
procurements. The designs will be extensive enough to establish performance baselines and to support 
construction or long-lead procurements in the fiscal year in which line item construction funding is 
requested and appropriated. 

Conceptual design studies are prepared for each project using Operations and Maintenance (O&M) 
funds prior to receiving design funding under a FED line item. These conceptual design studies define 
the scope of the project and produce a rough cost estimate and schedule. 

The FY 2007 FED design projects are described below. While not anticipated, some changes may occur 
due to continuing conceptual design studies or developments occurring after submission of this data 
sheet. These changes will be reflected in subsequent years. Freliminary estimates for the cost of 
preliminary and final design and engineering efforts for each subproject are provided. The final TEC 
and the Total Project Cost (TPC) for the project described below will be validated and the Performance 
Baseline will be established at Critical Decision 2 (CD-2), following completion of preliminary design. 


Funds appropriated under this data sheet may be used to provide independent assessments of the 
planning and execution of this project. 
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07-01: Consolidate and Renovate Computing Facilities, Kansas City Plant, Kansas City 


Fiscal Quarter 

Total Estimated 
Cost (Design 
Only) ($000) 

Preliminary Full 
Total Estimated 
Projection 
($000) 

A-E Work 
Initiated 

A-E Work 
Completed 

Physical 

Construction 

Start 

Physical 

Construction 

Complete 

20 FY 2007 

IQ FY 2007 

20 FY 2008 

20 FY 201 1 

1,977 

22,200 - 27.000 


I Fiscal Year I Appropriations ($000) | Obligations ($000) I Costs ($000) 

2007 0 0 0 

This project has been cancelled. 

07-02: TRU Waste Facility, Los Alamos National Laboratory 


Fiscal Quarter 

Total 
Estimated 
Cost (Design 
Only) ($000) 

Preliminary Full 
Total Estimated 
Cost Projection 
($000) 

A-E Work 
Initiated 

A-E Woric 
Completed 

Physical 

Construction Start 

Physical 

Construction 

Complete 

30 FY 2010 

TBD 

TBD 

TBD 

TBD 

TBD 


1 Fiscal Year | 

Appropriations I 

Obligations I 

Costs 1 

2007 

0 

0 

0 

2008 

2,452* 

0 

0 

2009 

7,223 

0 

0 

2010 

0 

9,312 

5,586 

2011 

5,000 

5,363 

5,312 

2012 

TBD" 

0 

3,777 


The Department of Energy (DOE) signed an Order of Consent (“Consent Order”) with the State of 
New Mexico, effective March 1, 2005. The Consent Order requires DOE to complete a “fence-to- 
fence” cleanup of Los Alamos National Laboratory (LANL) by December 29, 2015. “Fence-to-fence” 
means removal and/or remediation of contaminants that reside in the environment at LANL. As part of 
the Consent Order, the State of New Mexico has identified four Material Disposal Areas (MDAs) in 
TA-54. The current set of TRU waste storage and process facilities resides in MDA G. MDA G will 
undergo a phased closure, consistent with the Consent Order, to be completed by December 29, 2015. It 
will not be feasible, practical, or realistic to attempt to keep the TRU facilities operational in the midst of 
Area G closure activities. Therefore, the TRU waste management capability must be reconstituted. 


' Original FY 2008 appropriation was $2,474,000. This was reduced by $22,091 as a result of a mandatory rescission in the 
FY 2008 Consolidated Appropriations Act (P.L.ll 0-161). 

^Agreements on the planning assumptions and final project requirements will be reached by the 3rd quarter of FY 2010 
resulting in any FY 2012 additional FED requests that are required. Therefore, the total FED requirements and FY 2012 
requests are presented as TBD, The future design activities will be executed to support both the availability of funding and 
out year capability alignment. 
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commissioned, and in operation at a location outside of the closure boundaries, before the corrective 
actions to close MDA G begins. Closure of MDA Q is scheduled to start in FY 2012 and must be 
completed by December 29, 2015. 

The project is being conducted in accordance with the project management requirements in DOE 
O 413. 3A, Program and Project Management for the Acquisition of Capital Assets, and all appropriate 
project management requirements have been met or will be met. 

Funds appropriated under this data sheet may be used to provide independent assessments of the 
planning and execution of this project. 


5. Financial Schedule 


(dollars in thousands') 

I Appropriations I Obligations I Costs 

Total Estimated Cost (TEC) 


PED 


FY 2007" 

0 

0 

0 

FY 2008 

2,452"' 

0 

0 

FY 2009 

7,223 

0 

0 

FY2010 

0 

9,312 

5,586 

FY2011 

5,000 

5,363 

5,312 

FY 2012 

TBD 

TBD 

3,777 

Total, PED 

TBD 

TBD 

TBD 

Construction 




FY 2008 

NA 

NA 

NA 

FY 2009 

NA 

NA 

NA 

FY2010 

NA 

NA 

NA 

FY 2011 

NA 

NA 

NA 

Total, Construction 

NA 

NA 

NA 

TEC 




FY 2007 

0 

0 

0 

FY 2008 

2,452 

0 

0 

FY 2009 

7,223 

0 

0 

FY2010 

0 

9,312 

5,586 

FY2011 

5,000 

5,363 

5,312 

FY2012 

TBD 

TBD 

3,777 

Total, TEC 

TBD 

TBD 

TBD 


“ No funds were allocated to this PED Line Item, during the year-long continuing resolution. 

These PED funds are entirely for the TRU Waste Facility Project at LANL. 

“ Original FY 2008 appropriation was $2,474,000. This was reduced by $22,09 1 as a result of a mandatory rescission in the 
FY 2008 Consolidated Appropriations Act (P.L. 110-161), 
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(dollars in thousands) 

I Appropriations | Obligations | Costs 1 

Other Project Cost (OPC) 


OPC except D&D 


FY2007 

NA 

NA 

NA 

FY2008 

NA 

NA 

NA 

FY2009 _ 

NA 

NA 

NA 

Total, OPC except D&D 

NA 

NA 

NA 

D&D 




FY2009 _ 

NA 

NA 

NA 

Total, D&D 

NA 

NA 

NA 

OPC 




FY 2006 

NA 

NA 

NA 

FY2007 

NA 

NA 

NA 

FY 2008 

NA 

NA 

NA 

FY 2009 

NA 

NA 

NA 

Total, OPC 

NA 

NA 

NA 

Total Project Cost (TPC) 




FY 2006 

NA 

NA 

NA 

FY 2007 

NA 

NA 

NA 

FY2008 

2,452 

0 

0 

FY 2009 

7,223 

0 

0 

FY2010 

0 

9,312 

5,586 

FY2011 

5,000 

5,363 

5,312 

FY 2012 

TBD 

TBD 

3,777 

Total, TPC 

TBD 

TBD 

TBD 
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6. Details of Project Cost Estimate 

(dollars in thousaadsl 



Current 

Previous 

Original 


Total 

Total 

Validated 


Estimate 

Estimate 

Baseline 

Total Estimated Cost (TEC) 




Design (PED) 




Design 

TBD 

8,432 

NA 

Contingency 

TBD 

1,466 

NA 

Total, PED 

TBD 

9,898 

NA 

Construction 




Site Preparation 

NA 

NA 

NA 

Equipment 

NA 

NA 

NA 

Other Construction 

NA 

NA 

NA 

Contingency 

NA 

NA 

NA 

Total, Construction 

NA 

NA 

NA 

Total, TEC 

TBD 

9,898 

NA 

Contingency, TEC 

TBD 

1,466 

NA 

Other Project Cost (OPC) 




OPC except D&D 




Conceptual Planning 

NA 

NA 

NA 

Conceptual Design 

NA 

NA 

NA 

Start-Up 

NA 

NA 

NA 

Contingency 

NA 

NA 

NA 

Total, OPC except D&D 

NA 

NA 

NA 

D&D 




D&D 

NA 

NA 

NA 

Contingency 

NA 

NA 

NA 

Total, D&D 

NA 

NA 

NA 

Total, OPC 

NA 

NA 

NA 

Contingency, OPC 

NA 

NA 

NA 

Total, TPC 

NA 

NA 

NA 

Total, Contingency 

NA 

NA 

NA 
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7. Schedule ofTotai Project Costs 


(dollars in thousands) 




Prior Years I 

FY2010 1 

FY20n ! 

FY2012 i 

FY2013 ; 

FY2014 1 

FY2015 1 

Outyears | 

Total 


TEC 

9,898 

0 

0 

0 

0 

0 

0 

0 

9,898 

FY 2010 

OPC 

0 

0 

0 

0 

0 

0 

0 

0 

0 


TPC 

9,898 

0 

0 

0 

0 

0 

0 

0 

9,898 


TEC 

9,675 

0 

5,000 

0 

0 

0 

0 

0 

14,675 

FY2011 

OPC 

0 

0 

0 

0 

0 

0 

0 

0 

0 


TPC 

9,675 

0 

5,000 

0 

0 

0 

0 

0 

14,675 


8. Related Operations and Maintenance Funding Requirements 


Start of Operation or Beneficial Occupancy (fiscal quarter or date) NA 

Expected Useful Life (number of years) NA 

Expected Future Start of D&D of this capita! asset (fiscal quarter) NA 


(Related Funding requirements) 


Operations 
Maintenance 

Total, Operations & Maintenance 

9. Required D&D Information 


Area | Square Feet 

Area of new construction NA 

Area of existing facility(s) being replaced NA 

Area of additional D&D space to meet the “one-for-one” requirement NA 


NaTne(s) and site location(s) of existing facility(s) to be replaced: Not applicable for PED. 


(dollars in thousands) 


1 Annual Costs 1 

1 Life Cycle Costs i 

Current 

Previous 

Current ; 

Previous 

Total 

Total 

Total 

Total 

Estimate 

Estimate 

Estimate 

Estimate 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


NA NA NA NA 


10. Acquisition Approach 


Not applicable for PED. 
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06-D-140, Project Engineering and Design (PED), Various Locations 
Project Data Sheet (PDS) is for PED (multiple projects) 

1. Significant Changes 

The most recent DOE O 413. 3A approved Critical Decision (CD) for the Radioactive Liquid Waste 
Treatment Facility Upgrade (RLWTF) Project is CD-2A, Approval of Performance Baseline for the 
Zero Liquid Discharge subproject. CD-2A was approved on 1 1/22/2006 with a total project cost (TPC) 
of $9,579,000 and CD-4 of September 2012. CD-I for the RLWTF project was approved on 6/5/2006 
with a preliminary cost range of $82,000,000 to $104,000,000. An internal reprogramming occurred in 
FY 2009 which increased the RLWTF PED by $4,900,000. 

The TA-55 Radiography Facility Project has been cancelled and all funds have been realigned to the 
Radioactive Liquid Waste Treatment Facility Project. 

The most recent DOE O 413. 3A approved CD for the TA-55 Reinvestment Project (TRP) Phase I is 
CD-3, Approval of Construction Start, on March 6, 2009 with a TPC of $2 1 ,478,000 and CD-4 of 
September 2010. A Federal Project Director at the appropriate level has been assigned to the TRP I 
Project. 

The most recent DOE O 413. 3A approved CD for the TA-55 Reinvestment Project (TRP) Phase II is 
CD-2A, Approval of Performance Baseline for Air Dryers and Glovebox Group 1. CD-2 A was 
approved on November 24, 2009, with a TPC of $19,500,000 and a CD-4A date of October 2013. A 
Federal Project Director at the appropriate level has been assigned to the TRP 11 Project. 

The Uranium Processing Facility (UPF) Project was previously appropriated in this PDS. However, 
Congress directed in the FY 2010 Conference Report accompanying P.L. 111-85 that the project be 
separated out as its own data sheet. All future PED requests for the UPF Project are now contained in 
the data sheet 06-D-141. 

This PDS is an update of the FY 2009 internal reprogramming notification PDS. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

PED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

1 D&D 
i Complete 

FY2006 

Various 

1QFY2006 

3QFY2009 

Various 

Various 

Various 

Various 

Various 

FY2007 

Various 

IQFY2006 

3QFY2009 

Various 

Various 

Various 

Various 

Various 

FY2008 

Various 

1QFY2006 

3QFY2009 

Various 

Various 

Various 

Various 

Various 

FY 2009 

Various 

1QFY2006 

2QFY2012 

Various 

Various 

Various 

Various 

Various 

FY 2009 

Rqjrogramming Various 

1QFY2006 

2QFY2013 

Various 

Various 

Various 

Various 

Various 

FY 2010 

Various 

1QFY2006 

2QFY20I3 

Various 

Various 

Various 

Various 

Various 

FY2011 

Various 

1QFY2006 

2QFY2012* 

Various 

Various 

Various 

Various 

Various 


“ Reflects removal of UPF PED {06-D-140-05) from this PDS. 
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CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 

3. Baseline and Validation Status' 


(dollars in thousands) 



TEC, 

PED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY2006 

92,213 

N/A 

92,213 

N/A 

N/A 

N/A 

92,213 

FY2007 

108,795 

N/A 

108,795 

N/A 

N/A 

N/A 

108,795 

FY2008 

TBD 

N/A 

TBD 

N/A 

N/A 

N/A 

TBD 

FY 2009 

343,619 

N/A 

343,619 

N/A 

N/A 

N/A 

343,619 

FY 2009 

Reprogramming 365^551 

N/A 

365,551 

N/A 

N/A 

N/A 

365,551 

FY2010 

342,855 

N/A 

342,855 

N/A 

N/A 

N/A 

342,855 

FY2011 

192,929 

N/A 

192 929" 

N/A 

N/A 

N/A 

192,929 


4. Project Description, Justification, and Scope 


This project provides for Architect-Engineering (A-E) services for Readiness in Technical Base and 
Facilities (RTBF) construction projects, allowing designated projects to proceed from conceptual design 
into preliminary design and final design. The design effort will be sufficient to assure project feasibility, 
define the scope, provide detailed estimates of construction costs based on the approved design and 
working drawings and specifications, and provide construction schedules, including procurements. The 
designs will be extensive enough to establish performance baselines and to support construction or long- 
lead procurements in the fiscal year in which line item construction funding is requested and 
appropriated. 


Conceptual design studies are prepared for each project using Operations and Maintenance funds prior 
to receiving design funding under a FED line item. These conceptual design studies define the scope of 
the project and produce a rough cost estimate and schedule. 


FY 2006 FED design projects are described below. Some changes have occurred due to continuing 
conceptual design studies or developments occurring after submission of this data sheet. These changes 
have been reflected in subsequent years. Preliminary estimates for the cost of preliminary and final 
design and engineering efforts for each subproject are provided, as well as very preliminary estimates of 
the total estimated cost (TEC), including physical construction, of each subproject. The final TEC and 
the TPC for each project described below will be validated and the Performance Baseline will be 
established at CD-2, following completion of preliminary design. 


“ The TEC is for design only for the subprojects currently included in this data sheet. 

Reflects removal of all fiiture UPF PED (06-D- 140-05) from this PDS. 
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TA-55 Reinvestment (TRP) Phase I has an approved baseline. The remaining projects listed in this data 
sheet do not have an approved performance baseline; therefore, all costs and schedule are preliminary 
until CD-2 is approved. 

The project is being conducted in accordance with the project management requirements in DOE 
O 413.3A, Program and Project Management for the Acquisition of Capital Assets, and all appropriate 
project management requirements have been met. 

Funds appropriated under this data sheet may be used to provide independent assessments of the 
planning and execution of these projects. 


5. Financial Schedule 


(dollars in thousands) 



1 Appropriations i 

Obligations 1 

Costs 1 

Total Estimated Cost (TEC) 





PED 

FY2006 

FY2007 

FY 2008 

FY2009 

Fy20I0 

FY2011 

FY2012 

12,379 

16,577 

41,552 

106,421 

12,000 

4,000 

0 

10,000 

14,600 

40,562 

111,767 

11,000 

5,000 

0 

362 

8,441 

39,058 

92,080 

39,634 

12,154 

1,200 

Total, PED 

192,929 

192,929 

192,929 

Construction 

FY 

TBD 

TBD 

TBD 

Total, Construction 

TBD 

TBD 

TBD 

TEC (PED) 

FY2006 

12,379 

10,000 

362 

FY 2007 

16,577 

14,600 

8,441 

FY 2008 

41,552 

40,562 

39,058 

FY 2009 

106,421 

111,767 

92,080 

FY20I0 

12,000 

11,000 

39,634 

FY2011 

4,000 

5,000 

12,154 

FY2012 

0 

0 

1,200 

Total TEC (PED) 

192,929 

192,929 

192,929 

Other Project Cost (OPC) 

Total, OPC except D&D 

TBD 

TBD 

TBD 
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(dollars in thousands) 



1 Appropriations ! 

Obligations I 

Costs ! 

D&D 




Total, D&D 

TBD 

TBD 

TBD 

OPC 




Total, OPC 

TBD 

TBD 

TBD 

Total Project Cost (TPC) 




Total, TPC 

TBD 

TBD 

TBD 


06-01: TA-55 Radiography Facility, Los Alamos National Laboratory (LANL) 


Fiscal Quarter 

Total 
Estimated 
Cost (Design 
Only ($000) 

Preliminary Full 
Total Estimated 
Cost Projection 
($000) 

A-E Work 
Initiated 

A-E Work 
Completed 

Physical 

Construction 

Start 

Physical 

Construction 

Complete 

TBD 

TBD 

TBD 

TBD 

6,336 

29,000-47,000 


1 Fiscal Year | 

Appropriations I 

Obligations 1 

Costs 1 

2006 

0 

0 

0 

2007" 

0 

0 

0 

2008'’ 

0 

0 

0 


The TA-55 Radiography Project has been cancelled- Funds have been reprogrammed to subproject 06- 
03, Radioactive Liquid Waste Treatment Facility Project. 


“ Of the total funds appropriated in FY 2006 for this project 06-D-140, the entire $141,130 or 1 percent rescission included in 
the Consolidated Appropriations Act, 2006 (P.L. 109-148) was applied against subproject 06-01, TA-55 Radiography 
Facility. 

^ Of the $2,500,000 funds appropriated in FY 2008 for 06-D- 1 40.0 1 , a reduction of $ 1 ,5 1 0,000 was included in the 
Consolidated Appropriations Act, 2008 against subproject 06-01, TA-55 Radiography Facility. 
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06-02: TA-55 Reinvestment Project Phases I and II, LANL 
TA-55 Reinvestment Phase I 


Fiscal Quarter 

Total 
Estimated 
Cost (Design 
Only ($000) 

Preliminary Full 
Total Estimated 
Cost Projection 
($000) 

A-EWork 

Initiated 

A-EWork 

Completed 

Physical 

Construction 

Start 

Physical 

Construction 

Complete 

3OFY2006 

4OFY2009 

3OFY2009 

lOFY20il 

4,400 

21,478 


j Fiscal Year j 

Appropriations j 

Obligations | 

Costs 1 

2006 

2,000 

2,000 

0 

2007 

1,500 

1,500 

1,744 

2008 

540 

540 

1,743 

2009 

0 

0 

553 

Total 

4,040“ 

4,040 

4,040 


TA-55 Reinvestment Phase II 


Fiscal Quarter 

Total 
Estimated 
Cost (Design 
Only ($000) 

Preliminary Full 
Total Estimated 
Cost Projection 
($000) 

A-E Work 
Initiated 

A-E Work 
Completed 

Physical 

Construction 

Start 

Physical 

Constraction 

Complete 

4OFY2008 

1OFY2012 

TBD 

TBD 

14,524 

$75.4M-$99.9M 


1 Fiscal Year | 

Appropriations I 

Obligations I 

Costs I 

2008 

1,439* 

1,439 

24 

2009 

8,245 

8,245 

3,406 

2010 

4,000 

4,000 

4,900 

2011 

0 

0 

4,154 

2012 

0 

0 

1,200 

Total 

13,684 

13,684 

13,684 


A phased acquisition strategy has been developed for the TRP project. The TRP project is proposed for 
execution as three separate, distinct capital line item projects, TRP I, TRP II, and TRP III. The PED 
funding requested above supports the first two phases of TRP. PED funding for the TRP III project to 
be considered in the future under a separate data sheet. 

The TA-55 Reinvestment Project is intended to provide for selective replacement and upgrades of major 
facility and infrastructure systems to NNSA's key nuclear weapons research and development facility, 
the Plutonium Facility (PF-4) and related structures, located at LANL's TA-55. The objective of the 
TA-55 Reinvestment Project is to extend the useful life of PF-4 and the safety systems that support its 
critical operations to assure continued capability to reliably support Defense Programs missions for an 


* $360,000 was transferred from TA-55 Reinvestment Project Phase I to Reinvestment Project Phase II. 
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additional 25 years. The project will ensure the vitality and readiness of the NNSA nuclear security 
enterprise to meet the threat of the 21st century. 

The PF-4's major facility and infrastructure systems are aging and approaching the end of their service 
life, and, as a consequence, are beginning to require excessive maintenance. As a result, the facility is 
experiencing increased operating costs and reduced system reliability. Compliance with safety and 
regulatory requirements is critical to mission essential operations, and thus becoming more costly and 
cumbersome to maintain due to the physical conditions of facility support systems and equipment. This 
project will enhance safety and enable cost effective operations so that the facility can continue to 
support critical Defense Programs missions and activities. 

The scope of this project includes upgrading, replacing, and retrofitting TA-55 facility and infrastructure 
systems such as mechanical (heating ventilation and air conditioning; high efficiency particulate air), 
electrical (standby and emergency power), and utility systems (process gasses and liquids, piping), 
safety, facility monitoring and control, structural components, architectural (i.e., coatings), and other 
systems and components, as candidate options. The candidate systems and scope have been defined by 
the facility and program management staff with engagement by the LANL facility maintenance 
organization through a prioritized, risk-based selection process during the pre-conceptual phase that has 
been refined during conceptual design. 


06-03: Radioactive Liquid Waste Treatment Facility Upgrade, LANL 


Fiscal Quarter 

Total 
Estimated 
Cost (Design 
Only“ ($000) 

Preliminary Full 
Total Estimated 
Cost Projection 
($000) 

A-E Work 
Initiated 

A-E Work 
Completed 

Physical 

Construction 

Start 

Physical 

Construction 

Complete 

3OFY2006 

TBD 

TBD 

TBD 

35,000 

58,000-80,000*’ 


' The FED funds will be used to execute preliminary and final design for the Nuclear Facility and preliminary design for the 
Zero Liquid Discharge (ZLD). The final design of the ZLD will be executed using line item funding based on the 
design/build acquisition strategy. 

The TEC and Total Project Cost TPC for this project are based on conceptual design estimate range and are consistent with 
previous budget requests. The final cost estimate developed with the final design will be used to establish the performance 
baseline at CD-2. 
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1 Fiscal Year 1 

1 

1 

1 

Obligations | 

Costs 1 

2006 

5,379‘ 

3,000 

362 

2007 

10,077” 

8,100 

6,020 

2008 

990' 

0 

3,341 

2009 

7,554" 

12,900 

8,937 

2010 

8,000 

7,000 

9,340 

2011 

4,000 

5,000 

8,000 

Total 

36,000 

36,000 

36,000 


The radioactive liquid waste (RLW) treatment and disposal capability at Los Alamos National 
Laboratory supports 15 technical areas, 63 buildings, and 1,800 sources of RLW. This capability must 
be continuously available to receive and treat liquid waste generated from Stockpile Stewardship 
activities, LANL has a 50-year mission need for facilities and processes that can accept, store, and treat 
RLW in support of this long-term mission. 

Significant portions of the RLW system are over 40 years old and their reliability is significantly 
diminishing. The recent transuranic storage tank failure demonstrated the inability of RLW components 
to remain in service beyond their design life. The treatment facility is in need of significant upgrades in 
order to comply with current codes and standards including International Building Code, seismic 
design/construction codes and the National Electric Code (NEC). Recent authorization basis decisions 
regarding coimected facilities at TA-50, where the treatment facility is located, have highlighted the 
need for enhanced seismic conformance. Continuous workarounds are required to keep systems miming 
and excessive corrosion threatens system availability. Degraded and outdated facility systems pose 
elevated risk to workers. 

This project will re-capitalize, at a minimum, the following RLW treatment capabilities at LANL and 
reduce the liquid discharge to Mortandad Canyon to zero: 

• Transuranic (TRU) waste treatment, 

• Low-level waste (LLW) treatment, 

• Secondary waste treatment, 

• RLW discharge system/(ZLD), and 

• TRU influent storage. 


’ Original FY 2006 appropriation was $3,000,000. At the discretion of the Program Secretarial Officer, $1,859,000 was 
transferred from 06-01 and $520,000 was transferred from 06-04. 

’’ Original FY 2007 appropriation was $8,100,000. At the discretion of the Program Secretarial Officer, $1,977,000 was 
transfeiied from 06-0 1 . 

Original FY 2008 appropriation was $0. At the discretion of the Program Secretarial Officer. $990,000 was transferred 
from 06-01. 

Original FY 2009 appropriation was $0. $2,654,000 was realigned from 06-D-140-05, PED UPF, in FY 2009. An internal 
reprogramming realigned $4,900,000 from 07-D-220, RLWTF to 06-D-140-03, PED RLWTF in FY 2009. 
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06-05, Uranium Processing Facility, Y-12 National Security Complex 


Fiscal Quarter 

Total 
Estimated 
Cost (Design 
Only ($000) 

Preliminary Cost 
Range 
($000) 

A~E Work 
Initiated 

A-EWork 

Completed 

Physical 

Construction 

Start 

Physical 

Construction 

Complete 

2OFY2006 

2OFY2014 

TBD 

TBD 

311,627 

$1,400,000-3,500,000 




(dollars in thousands) 


i Appropriations ! 

Obligations 1 

Costs i 

2006 

5,000 

5,000 

0 

2007 

5,000 

5,000 

677 

2008 

38,583 

38,583 

33,950 

2009 

90,622* 

90,622 

79,184 

2010 

0 

0 

25,394 

Total 

139,205 

139^05 

139,205 


All future PED funding requests for the UPF subproject have moved to 06-D-141 as directed by 
Congress in the FY 2010 Conference Report accompanying P.L. 1 11-85. 


6. Details of Project Cost Estimate 


(dollars in thousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 

Design (PED) 

Design 

N/A 

N/A 

N/A 

Contingency 

N/A 

N/A 

N/A 

Total, PED 

N/A 

N/A 

N/A 

Construction 

Site Preparation 

N/A 

N/A 

N/A 

Equipment 

N/A 

N/A 

N/A 

Other Construction 

N/A 

N/A 

N/A 

Contingency 

N/A 

N/A 

N/A 

Total, Construction 

N/A 

N/A 

N/A 

Total, TEC 

N/A 

N/A 

N/A 

Contingency, TEC 

N/A 

N/A 

N/A 

Other Project Cost (OPC) 

OPC except D&D 

Conceptual Planning 

N/A 

N/A 

N/A 

Conceptual Design 

N/A 

N/A 

N/A 

Start-Up 

N/A 

N/A 

N/A 


“ Original FY 2009 appropriation was $93,276,000. $2,654,000 was realigned to 06-D-140-03, PED RLWTF, in FY 2009. 
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(dollars in thousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Contingency 

N/A 

N/A 

N/A 

Total, OPC except D&D 

N/A 

N/A 

N/A 

D&D 

D&D 

N/A 

N/A 

N/A 

Contingency 

N/A 

N/A 

N/A 

Total, D&D 

N/A 

N/A 

N/A 

Total, OPC 

N/A 

N/A 

N/A 

Contingency, OPC 

N/A 

N/A 

N/A 

Total, TPC 

N/A 

N/A 

N/A 

Total, Contingency 

N/A 

N/A 

N/A 


7. Schedule of Total Project Costs" 

(dollars in thousands) 




1 Prior Years 

FY20I0 

FY 2011 

FY2012 

FY 2013 

FY2014 

FY 2015 j Outyears ! 

Total 

FY20i0 

TEC 

OPC 

172,029 

70,678 

55,216 

50,000 

12,728 




360,651 

0 


TPC 

172,029 

70,678 

55,216 

50,000 

12,728 

0 

0 

0 

360,651 

FY20il 

TEC 

OPC 

176,929 

12,000 

4,000 

0 

0 

0 



192,929 

0 


TPC 

176,929 

12,000 

4,000 

0 

0 

0 

0 

0 

192,929 


8. Related Operations and Maintenance Funding Requirements 

Start of Operation or Beneficial Occupancy (fiscal quarter or date) Various 

Expected Useful Life (number of years) Various 

Expected Future Start of D&D of this capital asset (fiscal quarter) N/A 

(Related Funding requirements) 

(dollars in thousands) 


Annual Costs 

Life Cycle Costs 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 


Operations 

N/A 

N/A 

Maintenance 

N/A 

N/A 

Total, Operations & Maintenance 

N/A 

N/A 


" FY 201 1 row reflects removal of all future FED funding requests for 06-D-140-05, UPF Project from this PDS. 
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9. Required D&D Information 


Area j Square Feet 

Area of new construction N/A 

Area of existing faci!ity(s) being replaced N/A 

Area of additional D&D space to meet the “one-for-one” requirement N/A 


Naine(s) and site location(s) of existing facility(s) to be replaced: N/A 

10. Acquisition Approach 


Not applicable for PED. 
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06-D-141, Uranium Processing Facility, Y-12 National Security Complex, 

Oak Ridge, Tennessee 

Project Data Sheet (PDS) is for Preliminary Engineering and Design (PED) and Construction 

1. Significant Changes 

The most recent DOE O 413.3A approved Critical Decision (CD) is CD-I, Approve Alternative 
Selection and Cost Range. CD-I was approved on 07/25/2007 with a cost range of $1,400,000,000 to 
$3,500,000,000 and a CD-4 of September 2018. 

This PDS combines both design and construction funding for the UPF project. 

This request reduces the schedule risk by allowing early start of site preparation. With these funds the 
project will be able to excavate the foundation, prepare the surrounding area for work and be positioned 
to initiate full construction in FY 2012. 

A Federal Project Director at the appropriate level has been assigned to this project. 

This project data sheet is new for FY 2011; however, it continues the efforts started under 06-D-140, 
Project Engineering & Design, VL. In FY 2010, Congress directed that PED for the UPF project be 
separated from the other PED projects in the previous data sheet, 06-D-140 to improve oversight of this 
project. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



FY201I 12/17/04 07/25/07 2QFY2014 TBD TBD TBD TBD TBD 

CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete -Completion of D&D work 
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3. Baseline and Validation Status 


(dollars in thousands) 


TEC, 

TEC, 


OPC 

OPC, 


FED 

Construction 

TEC, Total 

Except D&D 

D&D 

OPC, Total TPC 

308,627 

935,000- 

1,604,000 

1,124,00- 

1,928,000 

276.000 - 

472.000 

TBD 

1,400,000- 
TBD 3,500,000 


4. Project Description, Justification, and Scope 


Project Description 

The Uranium Processing Facility (UPF) is a major system acquisition that was selected in the Record of 
Decision for the Complex Transformation Supplemental Programmatic Environmental Impact Statement 
to ensure the long-term viability, safety, and security of the Enriched Uranium (EU) capability at the 
Y-12 National Security Complex. The UPF will provide new facilities and equipment to consolidate all 
EU operations at Y-12 into a single, modem facility with state-of-the-art technologies and safeguards 
and security concepts and strategies. The goals and objectives of UPF are: 

• Ensure the long-term capability and improving the reliability of EU operations through consolidation 
of facilities; 

■ Replace deteriorating, end-of-life facilities with a modem manufacturing facility; 

• Significantly improve the health and safety posture for workers and the public by replacing 
administrative controls with engineered controls to manage the risks related to worker safety, 
criticality safety, fire protection, and environmental compliance; 

• Accomplish essential upgrades to security at Y-12 necessary to carry out mission-critical activities 
and implement the (Traded Security Protection Policy, and 

• Allow the Y-12 site to accomplish a 90 percent reduction in its high-security footprint. 

Justification 

The UPF is needed to ensure the long-term viability, safety, and security of the EU capability at Y-12 in 
Oak Ridge, Tennessee. The UPF will support the Nation’s nuclear weapons stockpile, down blending of 
EU in support of nonproliferation, and provide uranium as feedstock for fuel for naval reactors. 

Currently these capabilities reside in aged and “genuinely decrepit” facilities as noted by the Perry 
Commission. There is substantial risk that the existing facilities will continue to age to the point of 
significant impact to Defense Programs, Defense Nuclear Nonproliferation, and Naval Reactors 
programs. The impacts could result in loss of the U.S. capability to maintain the nuclear weapons 
stockpile through life extension programs, shutdown of the U.S. Navy nuclear powered fleet due to lack 
of EU fuel feedstock materials, and impact to the Defense Nuclear Nonproliferation program’s ability to 
reduce the enrichment level of foreign research reactors through supply of lower eruichment fuels 
manufactured at Y-12. The risk of inadvertent or accidental shutdown of the existing facilities is high. 
Due to the increasing risk a planned shutdown may be necessary prior to completion and startup of a 
replacement facility, i.e., the UPF. 
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The UPF will reduce annual operating cost for Y-I2 in excess of $200,000,000 per year through the 
consolidation of facilities, reduced transfer of materials, reduction in emissions and waste management, 
reduction in protective forces required for security, and efficiency gains resulting ftom the reduction of 
the Protected Area footprint. The UPF will also save approximately $3,200,000,000 (net present value 
dollars) over the life of the project. 

Scope 

The UPF will consolidate all Category I and II EU operations into a single, modem facility with state-of- 
the-art technologies and safeguards and security concepts and strategies. UPF will include facilities and 
equipment required to accomplish the following EU processing operations 

■ Disassembly and dismantlement of returned weapons subassemblies; 

■ Assembly of subassemblies from refiirbished and new components; 

■ Quality evaluation to assess future reliability of weapons systems in the stockpile; 

• Product certification (dimensional inspection, physical testing, and radiography); 

• EU metalworking, and 

■ Chemical processing including conversion of scrap and salvage EU to metal, stable, or disposable 
forms. 

The EU processing operations will be housed in a multi-story, reinforced concrete building. The 
primary building will be seismically designed to protect the building and its contents as required by the 
applicable safety analysis. A combination of reinforced concrete, concrete masonry units and metal stud 
and gypsum board walls will be used for interior partitions. The building provides space for EU 
processing systems and will also house supporting and administrative areas. 

The existing site Perimeter Intrusion Detection and Alarm System (PIDAS) or similar system will be 
extended to enclose UPF within the same Protected Area as the Highly Enriched Uranium Materials 
Facility (HEUMF). Additional portals will be included to permit access to the facility. Access and 
alarm systems will be provided as required to meet the site security requirements. 

A Fire Water tie in line to the HEUMF will also be provided. Systems will be provided to accommodate 
the transfer of nuclear and non-nuclear materials between UPF and other Y-12 facilities. 

The project will be conducted in accordance with the project management requirements in DOE 
O 413. 3A, Program and Project Management for the Acquisition of Capital Assets, and all appropriate 
project management requirements have been met. 

Fimds appropriated under this data sheet may be used to provide independent assessments of the 
planning and execution of this project. 
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FY 2011 activities include preliminary and final design activities for the facility and associated services 
and equipment. As part of the project planning activities to be conducted, the project is considering the 
option of awarding multiple CD-2 and CD-3 packages in FY 201 1 for smaller, more manageable, 
projects in order to ensure commitments for cost and schedule are met. These activities may include 
long-lead procurement of a number of specialty systems and components which involve equipment 
manufacturer design, in order to meet the construction schedule and installation as well as for readiness 
testing prior to start of operations. Also, early start of site preparation and site utilities may be sought to 
prepare the surrounding area for work and position the project to undertake full construction activities in 
FY 2012. No funding will be used for these purposes until a limited project performance baseline has 
been validated and the appropriate milestone in accordance with DOE O 413.3A has been approved. 


5. Financial Schedule 


(dollars in thousands) 



1 Appropriations | 

Obligations | 

Costs 

Total Estimated Cost (TEC) 

PED" 

FY 2006 

5,000 

5,000 

0 

FY 2007 

5,000 

5,000 

677 

FY 2008 

38,583 

38,583 

33,950 

FY2009 

90,622 

90,622 

75,000 

FY2010 

94,000 

94,000 

90,000 

FY20U 

155,016 

155,016 

73,491 

FY 2012 

2,928 

2,928 

26,787 

FY2013 

0 

0 

30,376 

FY 2014 

0 

0 

20,868 

Total, PED 

351,149 

351,149 

351,149 

Construction 

FY20n 

0 

TBD 

TBD 

FY2012 

102,472 

TBD 

TBD 

FY20I3 

189,987 

TBD 

TBD 

FY 2014 

270,012 

TBD 

TBD 

FY 2015 

320,000 

TBD 

TBD 

FY 2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, Construction 

TBD 

TBD 

TBD 

TEC 

FY 2006 

5,000 

5,000 

0 

FY 2007 

5,000 

5,000 

677 

FY 2008 

38,583 

38,583 

33,950 

FY 2009 

90,622 

90,622 

75,000 

FY 2010 

94,000 

94,000 

90,000 

FY20n 

115,016 

TBD 

TBD 

FY 2012 

105,400 

TBD 

TBD 


® PED for FY 2006 - FY 2009 was appropriated under 06-D- 140, Project Engineering & Design, VL. 
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(dollars in thousands) 



1 Appropriations | 

Obligations | 

Costs 

FY2013 

189,987 

TBD 

TBD 

FY 2014 

270,012 

TBD 

TBD 

FY2015 

320,000 

TBD 

TBD 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, TEC 

TBD 

TBD 

TBD 

OPC, except D&D 




FY2005 

12,113 

12,113 

12,113 

FY 2006 

7,809 

7,809 

7,809 

FY 2007 

10,082 

10,082 

10,082 

FY2008 

11,730 

11,730 

11,730 

FY2009 

14,000 

14,000 

14,000 

FY 2010 

19,296 

TBD 

TBD 

FY2011 

24,179 

TBD 

TBD 

FY 2012 

TBD 

TBD 

TBD 

FY2013 

TBD 

TBD 

TBD 

FY2014 

TBD 

TBD 

TBD 

FY2015 

TBD 

TBD 

TBD 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, OPC 

TBD 

TBD 

TBD 

Total Project Cost (TPC) 




FY 2005 

12,113 

12,113 

12,113 

FY 2006 

12,809 

12,809 

7,809 

FY2007 

15,082 

15,082 

10,759 

FY2008 

50,313 

50,313 

45,680 

FY 2009 

104,622 

104,622 

93,184 

FY2010 

113,296 

113,296 

129,374 

FY2011 

139,195 

TBD 

TBD 

FY2012 

TBD 

TBD 

TBD 

FY 2013 

TBD 

TBD 

TBD 

FY2014 

TBD 

TBD 

TBD 

FY2015 

TBD 

TBD 

TBD 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, TPC 

TBD 

TBD 

TBD 


6. Details of Project Cost Estimate 


(dollars in thousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 
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(dollars in thousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate : 

Estimate 

Baseline 


Design (PED) 

Design 

286,149 

N/A 

N/A 

Contingency 

65,000 

N/A 

N/A 

Total, PED 

351,149 

N/A 

N/A 

Construction 

Site Preparation 

TBD 

N/A 

N/A 

Equipment 

TBD 

N/A 

N/A 

Other Construction 

TBD 

N/A 

N/A 

Contingency 

TBD 

N/A 

N/A 

Total, Construction 

TBD 

N/A 

N/A 

Total, TEC 

TBD 

N/A 

N/A 

Contingency, TEC 

TBD 

N/A 

N/A 

Other Project Cost (OPC) 

OPC except D&D 

TBD 

N/A 

N/A 

Conceptual Planning 

TBD 

N/A 

N/A 

Conceptual Design 

TBD 

N/A 

N/A 

Start-Up 

TBD 

N/A 

N/A 

Contingency 

TBD 

N/A 

N/A 

Total, OPC except D&D 

TBD 

N/A 

N/A 

D&D 

D&D 

TBD 

N/A 

N/A 

Contingency 

TBD 

N/A 

N/A 

Total, D&D 

TBD 

N/A 

N/A 

Total, OPC 

TBD 

N/A 

N/A 

Contingency, OPC 

TBD 

N/A 

N/A 

Total, TPC 

TBD 

N/A 

N/A 

Total, Contingency 

TBD 

N/A 

N/A 


7. Schedule of Total Project Costs 


(dollars in thousands) 




Prior Years 

FY2010 1 

FY2011 1 

FY2012 1 

FY2013 1 

FY2014 1 

FY2015 i 

Outyears | 

Total 


TEC 

139,205 

94,000 

115,016 

105,400 

189,987 

270,012 

320,000 

TBD 

TBD 

FY2011 

OPC 

55,734 

19,296 

24,179 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 


TPC 

194,939 

1 13,296 

139,195 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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8. Related Operations and Maintenance Funding requirements 

Start of Operation or Beneficial Occupancy (fiscal quarter) TBD 

Expected Useful Life (number of years) 50 

Expected Future start of D&D for new construction (fiscal quarter) TBD 


Weapons Activities/RTBF/Construction 

06-D-141 Uranium Processing Facility, Y-12 FY 2011 Congressional Budget 


54928A 


3/15/2010 



205 


(Related Funding requirements) 


Annual Costs 

Life cycle costs (201 8-2068) 

Current estimate j Prior Estimate 

• Current estimate } Prior Estimate 


Operations 

138,000 

N/A 

6,900,000 

N/A 

Maintenance 

32,000 

N/A 

1,600,000 

N/A 

Total, Operations & Maintenance 

170,000 

N/A 

8,500,000 

N/A 


9. Required D&D Information 


Area ^ Square Feet 

Area of new construction 400,000 

Area of existing facility(s) being replaced 0 

Area of additional D&D space to meet the “1.5 to 1” requirement 600,000 


The construction of UPF will add approximately 400,000 square feet of new facilities to the Y- 12 
footprint and will replace functions in alt or parts of the following facilities within the Y- 12 Complex. 

■ Areas of Building 9212 that house EU casting and EU chemical processing operations, 

• Areas of Building 9215 and 9998 that house EU metal working, EU machining operations and 
inspection, and 

■ Building 9204-2E which houses Assembly, Disassembly/ Dismantlement, Quality 
Evaluation and Product Certification operations. 

The final decontamination and decommissioning (D&D) and demolition of these areas are not 
considered a part of the UPF project. 

The D&D of Building 9212 is included in the Integrated Facility Disposition Project (IFDP) which is 
currently being proposed by the Environmental Management (EM) Program, DOE Oak Ridge 
Operations Office, Y-12 and Oak Ridge National Laboratory (ORNL) to dispose of legacy facilities at 
both Y-12 and the ORNL. Building 9215 and 9998 will not become immediately or completely excess 
and available for demolition since it also contains depleted uranium manufacturing facilities; ongoing 
modernization plans for Y-12 are considering further consolidation of non-Special Nuclear Material 
(SNM) manufacturing functions and determine the potential for the demolition of Buildings 9215 and 
9998 as well as the possible reuse of Building 9204-2E. Accordingly, NNSA does not intend to 
provide funding for the UPF D&D within the Integrated Construction Program Plan (ICPP). 

The project will meet the requirement to eliminate facilities of an equivalent size (NNSA policy 
modified the offset requirement factor to 1.5 starting in FY 2009) of UPF as required by the FY 2002 
Energy and Water Development Appropriations Bill conference Report (107-258) by using Y-12’s 
“banked excess.” At the end of FY 2008 Y-12’s confirmed “banked excess” balance which was 
reported February 9, 2009, is 954,841 square feet. At the time UPF construction is complete, the 
balance of Y-12’s “banked excess” available to offset the footprint added by UPF is projected to be in 
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excess of one million square feet. 


10. Acquisition Approach 

The Management and Operating (M&O) contractor for Y-12 under the leadership and direction of the 
Y-12 Site Office Federal Project Director and the Federal Integrated Project Team will be responsible 
for the execution of the project. The Office of Defense Programs is the responsible NNSA organization. 
The UPF will be executed under a design-bid-build project delivery system in which the design will be 
performed by one or more Architect-Engineers (A-E’s) and construction will be performed by multiple 
fixed-price Constraction Contractors (CC’s). Both the A-E’s and CC’s will be subcontracted through 
the M&O contractor. 

To the extent practical, subcontracts for Title I & II design services, and Title III engineering services 
will be competitively bid, cost-type subcontracts that are awarded on the basis of best value-based to 
the Government. 

To the extent practical, all construction work and procurements will be accomplished under 
competitively bid, fixed-price subcontracts. The CC’s will be responsible for execution of all 
construction including site preparation, building construction, equipment installation and contractor 
acceptance testing. 

The M&O contractor will provide project management, administer the A-E and CC subcontracts, act as 
the design authority for UPF systems, provide designated Authorities Having Jurisdiction (AHJ) for 
code interpretations, provide technical support to NNSA for the preparation and review of NEPA 
documentation, prepare construction and operating permit applications, provide technical and 
operational support to, and oversight of the A-E and CC manager, and be responsible for all 
commissioning and start-up activities. The M&O contractor may also do limited design and 
procurement of unique or specialty type equipment. The M&O contractor will provide maintenance 
support to the CC as required to accomplish tie-ins to existing plant systems and will provide health and 
safety oversight of the CC and his subcontractors. 
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04-D-12S, Chemistry and Metallurgy Research Building Replacement (CMRR) Project, Los 
Alamos National Laboratory (LANL), Los Alamos, New Mexico 
Project Data Sheet (PDS) is for Construction 


1. Significant Changes 


The CMRR project will construct two principal structures in three project phases. The first phase 
provides funding to construct the Radiological Laboratory/Utility/OfEice Building (RLUOB). The 
second phase, the RLUOB Equipment Installation (REI) effort, procures and installs the Special Facility 
Equipment (SFE) for the RLUOB. The third phase constructs the Nuclear Facility (NF). The FY 201 1 
data sheet is restructured to present the budget, costs, baselines and activities for each of the three phases 
more clearly. 


RLUOB; The most recent DOE O 413.3A approved Critical Decision (CD) is CD-3, Approve Start of 
Construction on October 21, 2005 with a TPC of $164,000,000 and a CD-4 date of February 28, 2010. 
Construction of the building structure and related systems has been successfully completed. 

REI: The most recent DOE O 413.3A approved CD is CD-2/3, Approve Performance Baseline and Start 
of Construction on July 17, 2009 with a TPC of $199,400,000 and a CD-4 date of April 30, 2013. This 
phase of the project is currently underway. 

NF: The most recent DOE O 413. 3A approved CD is CD-I, Approve Alternative Selection and Cost 
Range. CD-I was approved on May 1 8, 2005. After advancement of the design effort, changes in the 
assumptions for site seismic data, incorporation of lessons learned from previous nuclear projects in 
nuclear quality assurance construction, resolution of safety concerns identified by the Defense Nuclear 
Facilities Safety Board, and incorporation of commercial data on material costs and estimated escalation 
assumptions, the current preliminary cost estimate is over $2,000,000,000 and estimated start of 
operations by FY 2022. 


A Federal Project Director at the appropriate level has been assigned to this project. 
This PDS is an update of the FY 2010 PDS. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

PED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

1 Complete® I 

FY 2004 

7/16/2002 

lQFy2004 

3QFY2006 


2QFY2004 

1QFY2011 

N/A 

N/A 

FY 2005 

7/16/2002 

3QFY2004 

3QFY2007 


3QFY2005 

3QFY2012 

N/A 

N/A 

FY 2006 

7/16/2002 

2QFY2005 

1QFY2007 

4QFY2005 

1QFY2006 

4QFY2010 

N/A 

N/A 

FY 2007 

7/16/2002 

9/30/2005 

2QFY2007 

1QFY2006 

1QFY2006 

1QFY2013 

TBD 

TBD 

FV2008 

7/16/2002 

9/30/2005 

2QFY2009 

10/21/2005 

1QFY2006 

1QFY2013 

TBD 

TBD 


® CMR D&D will not be initiated until final start-up of CMRR Nuclear Facility operations, currently projected to occur no 
earlier than FY 2020. Inclusion of CMR D&D in the FY 201 1 budget request is premature. Approval of CD-0 provides 
formal recognition by DOE/NNSA of the requirement for D&D of the existing CMR Building. 
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(fiscal quarter or date) 



CD-0 

CD j 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

Complete® 

FY2009 

FY2010 

7/16/2002 

7/16/2002 

9/30/2005 

9/30/2005 

3QFY2010 

3QFY20U 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

RLUOB FaciUty 









{fiscal quarter or date) 


CD-O 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

Complete 

FY2011 

7/16/2002 

5/18/2005 

N/A 

10/21/2005 

10/21/2005 

2/28/2010 

TBD 

TBD 

RLUOB Equipment Instailation 








(fiscal quarter or date) 


CD-0 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

Complete 

FY 201 1 

7/16/2002 

5/18/2005 

12/19/2007 

7/17/2009 

7/17/2009 

4/30/2013 

TBD 

TBD 


Nuclear F acility 


j (fiscal quarter or date) | 



FED 





D&D 

CD-0 1 

CD-I i 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

Complete 

7/16/2002 

5/18/2005 

12/19/2007 

TBD 

TBD 

TBD 

TBD 

TBD 


CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 


3. Baseline and Validation Status 


(dollars in thousands) 



TEC, 

FED 

TEC, Final 
Design/ 
Construction 

TEC, Total 1 

OFC 

Except D&D 

OFC, 

D&D 

OFC, Total 

TPC 

FY2004 

N/A 

N/A 

500,000 

100,000 

N/A 

N/A 

600,000 

FY 2005 

N/A 

N/A 

500,000 

100,000 

N/A 

N/A 

600,000 

FY 2006 

N/A 

N/A 

750,000 

100,000 

N/A 

N/A 

850,000 

FY2007 

N/A 

N/A 

738,097 

100,000 

N/A 

N/A 

838,097 

FY2008 

65,939 

672,158 

738,097 

100,000 

N/A 

N/A 

838,097 

FY2009 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

FY2010 

65,138 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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RLOUB Facility 


(dollars in thousands) 



TEC, 

FED 

TEC, Final 
Design/ 
Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY 2011 

N/A 

i 59, 130 

159,130 

4,870 


TBD 

TBD 

164,000 

RLUOB Equipment Installation 

(dollars in thousands) 





TEC, 

PED 

TEC, Final 
Design/ 
Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY2011 

N/A 

152,900 

152,900 

46,500 


TBD 

TBD 

199,400 

Nuclear Facility 


(dollars in thousands) 





TEC, 

PED 

TEC, Final 
Design/ 
Construction 

TEC, Total 

OPC 

Except D&D ; 

OPC, 

D&D 

OPC, Total 

TPC 

FY 201 1 

65,138 

TBD 

TBD 

TBD 


TBD 

TBD 

TBD 


4. Project Description, Justification, and Scope 


Project Description 

The CMRR Project seeks to relocate and consolidate mission critical analytical chemistry, material 
characterization (AC/MC), and actinide research and development (R&D) capabilities, as well as 
providing SNM storage and large vessel handling capabilities to ensure continuous national security 
mission support capabilities at LANL. 

Justification 

In January 1999, the NNSA approved a strategy for managing risks at the CMR Building. This strategy 
recognized that the 50-year-old CMR Facility could not continue its mission support at an acceptable 
level of risk to public and worker health and safety without operational restrictions. In addition, the 
strategy committed NNSA and LANL to manage the existing CMR Building to a planned end of life, 
then projected to be in the 2010 timeframe, and to develop long-term facility and site plans to replace 
and relocate CMR capabilities elsewhere at LANL as necessary to maintain support of national security 
missions. CMR capabilities are currently substantially restricted; additionally, in order to reduce costs 
and risks in operating the aging CMR facility, wing consolidation has occurred. These operational 
restrictions preclude the full implementation of the level of operations DOE/NNSA requires as 
documented through the Record of Decision for the 2008 LANL Site- Wide Environmental Impact 
Statement, and in the 2008 Complex Transformation Supplemental Programmatic Environmental Impact 
Statement. The CMRR project will relocate mission-critical CMR capabilities at LANL to Technical 
Area (TA)-55 near the existing Plutonium Facility (Building PF-4). The CMRR Project will also 
provide for SNM storage capabilities in order to sustain national security missions at LANL, and reduce 
risks to the public and workers as described in the November 2003 Final Environmental Impact 
Statement for CMRR and approved in the February 2004 CMRR EIS Record of Decision. 
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Scope 

The CMRR project consists of designing, constructing and achieving operational readiness for two 
discrete facilities to meet the national security missions assigned to LANL. 

■ RLUOB: Construction of a facility to house laboratory space of approximately 1 9,500 net square 
feet capable of handling radiological (<8.4g Pu^^’ equivalent) quantities of Special Nuclear Materials 
(SNM); a utility building sized to provide utility services (including chilled and hot water, potable 
hot/cold water, compressed air, and process gases) for all CMRR facility elements; office space for 
CMRR workers located outside of perimeter security protection systems; and space for centralized 
TA-55 training activities. The RLUOB becomes fully functional and operational after the 
completion of the equipment installation effort for this facility in the REI phase. 

■ REI: Equipment installation includes gloveboxes, hoods, AC/MC instrumentation, security and 
communication hardware, and final facility tie-ins and operational readiness/tumover activities. The 
performance baseline for the RLUOB Equipment Installation effort was approved on July 17, 2009. 
Funding for the design, procurement, and installation/construction of the RLUOB equipment 
installation portion is supported through this data sheet. 

• NF: Consists of the design, construction, and operational readiness of approximately 22,500 net 
square feet of Hazard Category II, Security Category I nuclear laboratory space for analytical 
chemistry/material characterization and actinide research & development operations. Additionally, 
this facility will include SNM Storage and space to accommodate large vessel handling. Initial site 
utilities and construction support activities and all associated Special Facilities Equipment (SFE) for 
the NF, which includes gloveboxes, hoods, and materials transfer system, will be addressed in the 
baseline for the NF. The CMRR NF capabilities support virtually all nuclear programs at LANL, 
including pit certification and surveillance, pit manufacturing, and waste operations. Additionally, 
the CMRR NF will operate in an integrated fashion with the existing PF-4 facility to incorporate 
production efficiencies and minimize operating costs. The opportunity to improve performance in 
both the engineering and construction activities will continue to be evaluated to optimize cost and 
schedule performance. 

In FY 201 1, funding will be used for RLUOB equipment fabrication, installation, testing, and 
acceptance. This work will be physically completed by the end of FY 2012, with a transition to 
operations by 2Q FY 2013. 

In FY 201 1, funds will also be used to advance the final design of the NF. Safety concerns for the NF 
previously identified by the Defense Nuclear Facilities Safety Board (DNFSB) were certified as 
resolved by the two agencies (DNFSB and the NNSA) on September 14, 2009. To enable completion of 
dedicated NF design, design engineering and analysis will continue for a select number of safety 
components by manufacturers. The schedule and the funding profile for the NF in this data sheet are 
complimentary to discussions ongoing at the Nuclear Posture Review. Since the NF requires such a 
large effort, in FY 201 1 within this Project Data Sheet, the project team is exploring options of 
segmenting some of the work into smaller, more manageable, projects with their own CD-2, TPC and 
CD-4 dates. These activities may include procurement/modification of site utilities, construction 
support infrastructure, and soil improvement work. No funding will be used for these purposes until a 
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project performance baseline has been validated and the appropriate milestone in accordance with DOE 
O 413. 3A has been approved for these smaller projects. 

The project is being conducted in accordance with the project management requirements in DOE 
O 413.3A, Program and Project Management for the Acquisition of Capital Assets, and all appropriate 
project management requirements are being met. 

Funds appropriated for this project may be used to provide independent assessments and other direct 
support determined necessary by the FPD for the planning and execution of this project. 

5. Financial Schedule 


RLUOB Facility 


(dollars in thousands) 



1 Appropriations | 

Obligations I 

Costs 1 

TEC 

FY2004 

9,941 

0 

0 

FY 2005 

39,684 

49,625 

0 

FY 2006 

54,450 

54,450 

15,933 

FY2007 

41,933 

41,933 

29,364 

FY2008 

13,122 

13,122 

50,085 

FY2009 

0 

0 

58,348 

FY2010 

0 

0 

5,400 

Total, TEC 

159,130 

159,130 

159,130 

OPC“ 

FY2008 

0 

0 

1,153 

FY2009 

4,870 

4,870 

2,455 

FY2010 

0 

0 

1,262 

Total, OPC 

4,870 

4,870 

4,870 

Total Project Cost (TPC) 

FY2004 

9,941 

0 

0 

FY 2005 

39,684 

49,625 

0 

FY 2006 

54,450 

54,450 

15,933 

FY 2007 

41,933 

41,933 

29,364 

FY2008 

13,122 

13,122 

51,238 

FY 2009 

4,870 

4,870 

60,803 

FY2010 

0 

0 

6,662 

Total, TPC 

164,000 

164,000 

164,000 


’ OPCs for CMRR were not segregated by project phase until FY 2009. Aggregate OPCs for earlier years are reported with 
theNF. 
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RLUOB Equipment Installation (REI) 


(dollars in thousands) 



1 ADpropriations { 

Obligations I 

Costs 1 

Total Estimated Cost (TEC) 

PED 

0 

0 

0 

Total, PED (PED 03-D-103-01) 

0 

0 

0 

Final Design 

FY2007 

11,489 

11,489 

2,959 

FY2008 

2,009 

2,009 

9,410 

FY 2009 

0 

0 

1,129 

Total, Final Design (TEC 04-D-I25) 

13,498 

13,498 

13,498 

Total, Design 

13,498 

13,498 

13,498 

Construction 

FY2008 

19,604 

19,604 

0 

FY 2009 

4,998 

4,998 

3,941 

FY2010 

40,000 

40,000 

60,000 

FY20il 

59,000 

59,000 

55,461 

FY2012 

15,800 

15,800 

20,000 

Total, Construction (TEC 04-D-125) 

139,402 

139,402 

139,402 

TEC 

FY2007 

11,489 

11,489 

2,959 

FY2008 

21,613 

21,613 

9,410 

FY2009 

4,998 

4,998 

5,070 

FY2010 

40,000 

40,000 

60,000 

FY20n 

59,000 

59,000 

55,461 

FY2012 

15,800 

15,800 

20,000 

Total, TEC 

152,900 

152,900 

152,900 

Other Project Cost (OPC) 

OPC except D&D® 

FY 2009 

3,079 

3,079 

5,602 

FY2010 

10,700 

10,700 

8,177 

FY2011 

14,100 

14,100 

14,100 

FY2012 

14,123 

14,123 

14,123 

FY 2013 

4,498 

4.498 

4,498 

Total, OPC except D&D 

46,500 

46,500 

46,500 

D&D 


TBD 

TBD 

TBD 

Total, D&D 

TBD 

TBD 

TBD 


® OPCs for CMRR were not segregated by project phase until FY 2009. Aggregate OPCs for earlier years are reported with 
theNF. 
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(dollars in thousands) 



1 Appropriations I 

Obligations I 

Costs i 

OPC 

FY 2009 

3,079 

3,079 

5,602 

FY 2010 

10,700 

10,700 

8,177 

FYaOll 

14,100 

14,100 

14,100 

FY2012 

14,123 

14,123 

14,123 

FY20I3 

4,498 

4,498 

4,498 

Total, OPC 

46,500 

46,500 

46,500 

Total Project Cost (TPC) 

FY2007 

11,489 

11,489 

2,959 

FY2008 

21,613 

21,613 

9,410 

FY2009 

8,077 

8,077 

10,672 

FY2010 

50,700 

50,700 

68,177 

FY20n 

73,100 

73,100 

69,561 

FY2012 

29,923 

29,923 

34,123 

FY 2013 

4,498 

4,498 

4,498 

Total, TPC 

199,400 

199,400 

199,400 

Nuclear Facility 


(dollars in thousands) 



! Appropriations I 

Obligations t 

Costs 1 

Total Estimated Cost (TEC) 

PED 

FY2004 

9,500 

0 

0 

FY 2005 

13,567 

23,067 

1,848 

FY 2006 

27,910 

27,910 

19,147 

FY 2007 

14,161 

14,161 

27,213 

FY 2008 

0 

0 

15,079 

FY 2009 

0 

0 

-329 

FY2010 

0 

0 

2,180 

Total, PED (PED 03-D-103-01) 

65,138 

65,138 

65,138 

Final Design 

FY 2008 

39,406 

39,406 

15,454 

FY 2009 

92,196 

92,196 

45,972 

FY2010 

57,000 

57,000 

75,000 

FY2011 

166,000 

166,000 

104,500 

FY2012 

102,800 

102,800 

102,800 

FY2013 

60,000 

60,000 

112,375 

Total, Final Design (TEC 04-D-125) 

TBD 

TBD 

TBD 

Total, Design 

TBD 

TBD 

TBD 

Constmction 

FY2011 

0 

0 

0 

FY 2012 

186,400 

186,400 

155,200 

FY2013 

240,000 

240,000 

187,625 

FY 2014 

299,961 

299,961 

300,000 

FY2015 

300,000 

300,000 

300,000 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, Construction (TEC 04-D-I25) 

TBD 

TBD 

TBD 
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(dollar in thousands) 



1 Appropriations I 

Obligations i 

Costs i 

TEC 

FY 2004 

9,500 

0 

0 

FY 2005 

13,567 

23,067 

1,848 

FY2006 

27,910 

27,910 

19,147 

FY 2007 

14,161 

14,161 

27,213 

FY 2008 

39,406 

39,406 

30,533 

FY2009 

92,196 

92,196 

45,643 

FY2010 

57,000 

57,000 

77,180 

FY2011 

166,000 

166,000 

104,500 

FY2012 

289,200 

289,200 

258,000 

FY2013 

300,000 

300,000 

300,000 

FY 2014 

299,961 

299,961 

300,000 

FY 2015 

300,000 

300,000 

300,000 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, TEC 

TBD 

TBD 

TBD 

Other Project Cost (OPC) 

OPC except D&D 

FY2002 

1,665 

1,665 

1,665 

FY 2003 

12,174 

12,174 

12,174 

Fy2004 

7,214 

7,214 

7,214 

FY2005 

7,164 

7,164 

7,164 

FY2006 

1,400 

1,400 

1,064 

FY 2007 

4,865 

4,865 

1,408 

FY2008 

0 

0 

1,105 

FY 2009 

52 

52 

1,018 

FY2010 

1,200 

1,200 

2,000 

FY 2011 

2,500 

2,500 

2,500 

FY 2012 

3,000 

3,000 

3,000 

FY 2013 

3,500 

3,500 

3,500 

FY2014 

4,000 

4,000 

4,000 

FY2015 

4,500 

4,500 

4,550 

FY 2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, OPC except D&D 

TBD 

TBD 

TBD 

D&D 

TBD 

TBD 

TBD 

Total, D&D 

TBD 

TBD 

TBD 

OPC 

FY 2002 

1,665 

1,665 

1,665 

FY2003 

12,174 

12,174 

12,174 

FY2004 

7,214 

7,214 

7,214 

FY2005 

7,164 

7,164 

7,164 

FY2006 

1,400 

1,400 

1,064 

FY2007 

4,865 

4,865 

1,408 

FY2008 

0 

0 

1,105 

FY2009 

52 

52 

1,018 

FY2010 

1,200 

1,200 

2,000 

FY2011 

2,500 

2,500 

2,500 
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((tollars in thousands) 



i Appropriations I 

Obligations | 

Costs 1 

FY 2012 

3,000 

3,000 

3,000 

FY 2013 

3,500 

3,500 

3,500 

FY2014 

4,000 

4,000 

4,000 

FY2015 

4,500 

4,500 

4,550 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, OPC 

TBD 

TBD 

TBD 

Total Project Cost (TPC) 

FY 2002 

1,665 

1,665 

1,665 

FY 2003 

12,174 

12,174 

12,174 

FY2004 

16,714 

7,214 

7,214 

FY2005 

20,731 

30,231 

9,012 

FY 2006 

29,310 

29,310 

20,211 

FY 2007 

19,026 

19,026 

28,621 

FY 2008 

39,406 

39,406 

31,638 

FY2009 

92,248 

92,248 

46,661 

FY 2010 

58,200 

58,200 

79,180 

FY201i 

168,500 

168,500 

107,000 

FY2012 

292,200 

292,200 

261,000 

FY2013 

303,500 

303,500 

303,500 

FY2014 

303,961 

303,961 

304,000 

FY2015 

304,500 

304,500 

304,550 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, TPC 

TBD 

TBD 

TBD 

Overall Project 


(dollars in thousands) 



1 Appropriations ! 

Obligations j 

Costs 1 

Total Estimated Cost (TEC) 

PED* 

FY 2004 

9,500 

0 

0 

FY 2005 

13,567 

23,067 

1,848 

FY 2006 

27,910 

27,910 

19,147 

FY 2007 

14,161 

14,161 

27,213 

FY2008 

0 

0 

15,079 

FY 2009 

0 

0 

-329 

FY2010 

0 

0 

2,180 

Total, PED (PED 03-D-103-01) 

65,138 

65,138 

65,138 

Final Design & Construction 
(TEC 04-D-125) 

FY2004 

9,941 

0 

0 

FY2005 

39,684 

49,625 

0 


^ CMRR SFE and NF have completed preliminary design using FED funds included 03-D-103. Design beyond preliminary 
will be completed using TEC fluids included in 04-D-125. 
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(dollars in thousands) 



1 Appropriations I 

Obligations | 

Costs 1 

FY 2006 

54,450 

54,450 

15,933 

FY2007 

53,422 

53,422 

32,323 

FY2008 

74,141 

74,141 

74,949 

FY2009 

97,194 

97,194 

109,390 

FY20i0 

97,000 

97,000 

140,400 

FY 201 1 

225,000 

225,000 

159,961 

FY 2012 

305,000 

305,000 

278,000 

FY 2013 

300,000 

300,000 

300,000 

FY2014 

299,961 

299,961 

300,000 

FY2015 

300,000 

300,000 

300,000 

FY2016 

TBD 

TBD 

TBD 

FY 2017 

TBD 

TBD 

TBD 

Total, Final Design & Construction 

TBD 

TBD 

TBD 

(TEC 04-D-125) 




TEC 




FY2004 

19,441 

0 

0 

FY 2005 

53,251 

72,692 

1,848 

FY 2006 

82,360 

82,360 

35,080 

FY2007 

67,583 

67,583 

59,536 

FY 2008 

74,141 

74,141 

90,028 

FY2009 

97,194 

97,194 

109,061 

FY2010 

97,000 

97,000 

142,580 

FY2011 

225,000 

225,000 

159,961 

FY 2012 

305,000 

305,000 

278,000 

FY2013 

300,000 

300,000 

300,000 

FY2014 

299,961 

299,961 

300,000 

FY2015 

300,000 

300,000 

300,000 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, TEC 

TBD 

TBD 

TBD 

Other Project Cost (OPC) 




OPC except D&D 




FY2002 

1,665 

1,665 

1,665 

FY2003 

12,174 

12,174 

12,174 

FY2004 

7,214 

7,214 

7,214 

FY 2005 

7,164 

7,164 

7,164 

FY 2006 

1,400 

1,400 

1,064 

FY2007 

4,865 

4,865 

1,408 

FY 2008 

0 

0 

2,258 

FY 2009 

8,001 

8,001 

9,075 

FY2010 

11,900 

11,900 

11,439 

FY2011 

16,600 

16,600 

16,600 

FY 2012 

17,123 

17,123 

17,123 

FY2013 

7,998 

7,998 

7,998 
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(dollars in thousands) 



1 Appropriations | 

Appropriations I 

Appropriations ! 

FY2014 

4,000 

4,000 

4,000 

FY 2015 

4,500 

4,500 

4,550 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, OPC except D&D 

TBD 

TBD 

TBD 

D&D" 

TBD 

TBD 

TBD 

Total, D&D 

TBD 

TBD 

TBD 

OPC 




FY 2002 

1,665 

1,665 

1,665 

FY2003 

12,174 

12,174 

12,174 

FY2004 

7,214 

7,214 

7,214 

FY 2005 

7,164 

7,164 

7,164 

FY 2006 

1,400 

1,400 

1,064 

FY2007 

4,865 

4,865 

1,408 

FY2008 

0 

0 

2,258 

FY 2009 

8,001 

8,001 

9,075 

FY2010 

11,900 

11,900 

11,439 

FY 2011 

16,600 

16,600 

16,600 

FY2012 

17,123 

17,123 

17,123 

FY 2013 

7,998 

7,998 

7,998 

FY2014 

4,000 

4,000 

4,000 

FY 2015 

4,500 

4,500 

4,550 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, OPC except D&D 

TBD 

TBD 

TBD 

Total Project Cost (TPC) 




FY 2002 

1,665 

1,665 

1,665 

FY 2003 

12,174 

12,174 

12,174 

FY2004 

26,655 

7,214 

7,214 

FY 2005 

60,415 

79,856 

9,012 

FY2006 

83,760 

83,760 

36,144 

FY 2007 

72,448 

72,448 

60,944 

FY 2008 

74,141 

74,141 

92,286 

FY 2009 

105,195 

105,195 

118,136 

FY 2010 

108,900 

108,900 

154,019 

FY 2011 

241,600 

241,600 

176,561 

FY2012 

322,123 

322,123 

295,123 

FY 2013 

257,998 

257,998 

307,998 

FY 2014 

303,961 

303,961 

304,000 

FY 2015 

304,500 

304,500 

304,550 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

FY2018 

TBD 

TBD 

TBD 

FY2019 

TBD 

TBD 

TBD 

Total, TPC 

TBD 

TBD 

TBD 


® Section 9 provides preliminary pre-conceptual cost and schedule information for CMR D&D. 
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6. Details of Project Cost Estimate 


(dollars in thousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate i 

Estimate 

Baseline 


Total Estimated Cost (TEC) 

Design (PED & TEC) 

Design 

465,276 

TBD 

TBD 

Contingency 

80,000 

TBD 

TBD 

Total, Design (PED 03-D-103, TEC 04-D-125) 

545,276 

TBD 

TBD 

Construction 

Site Preparation 

300,000 

TBD 

TBD 

Equipment 

235,000 

TBD 

TBD 

Odier Construction 

1,606,823 

TBD 

TBD 

Contingency 

702,000 

TBD 


Total, Construction 

2,843,823 

TBD 

TBD 

Total, PED & TEC (PED 03-D-103, TEC 04-D-125) 

3,389,099 

TBD 

TBD 

Contingency, TEC 

782,000 

TBD 

TBD 

Other Project Cost (OPC) 

OPC except D&D 

Conceptual Planning 

5,000 

TBD 

TBD 

Conceptual Design 

26,497 

24,895 

TBD 

Start-Up 

280,404 

TBD 

TBD 

Contingency 

94,000 

TBD 

TBD 

Total, OPC except D&D 

405,901 

TBD 

TBD 

D&D 

D&D 

TBD 

TBD 

TBD 

Contingency 

TBD 

TBD 

TBD 

Total, D&D 

TBD 

TBD 

TBD 

Total, OPC 

TBD 

TBD 

TBD 

Contingency, OPC 

TBD 

TBD 

TBD 

Total, TPC 

TBD 

TBD 

TBD 

Total, Contingency 

TBD 

TBD 

TBD 
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7. Schedule of Total Project Costs 


(dollars in thousands) 




Prior Years | 

FY2010 1 

FY201I i 

FY20I2 1 

FY2013 1 

FY2014 1 

FY 2015 1 Outvears | 

Total 

FY2005 

TEC 

159,130 








159,130 

RLOUB 

OPC 

4,068 

802 







4,870 

Baseline 

TPC 

163,198 

802 

0 

0 

0 

0 

0 

0 

164,000 

FY2009 

TEC 

38,100 

40,000 

59,000 

15,800 





152,900 

REI 

OPC 

5,602 

11,900 

12,100 

12,400 

4,498 




46,500 

Baseline 

TPC 

43,702 

51,900 

71,100 

28,200 

4,498 

0 

0 

0 

199,400 


TEC 

159,130 








159,130 

FY 2010 

OPC 

4,068 

802 







4,870 

RLOUB 

TPC 

163,198 

802 

0 

0 

0 

0 

0 

0 

164,000 


TEC 

38,100 

40,000 

59,000 

15,800 





152,900 

FY 2010 

OPC 

5,602 

11,900 

12,100 

12,400 

4,498 




46,500 

RE! 

TPC 

43,702 

51,900 

71,100 

28,200 

4,498 

0 

0 

0 

199,400 


TEC 

131,600 

57,500 

129,000 

289,200 

300,000 

300,000 

300,000 

1,504,631 

3,011,931 

FY2010 

OPC 

34,481 

2,000 

2,500 

3,000 

3,500 

4,000 

4,550 

300,500 

354,531 

NF 

TPC 

166,081 

59,500 

131,500 

292,200 

303,500 

304,000 

304,550 

1,805,131 

3,366,462 


TEC 

159,130 








159,130 

FY2011 

OPC 

4,068 

802 







4,870 

RLOUB 

TPC 

163,198 

802 

0 

0 

0 

0 

0 

0 

164,000 


TEC 

38,100 

40,000 

59,000 

15,800 





152,900 

FY20I1 

OPC 

5,602 

11,900 

12,100 

12,400 

4,498 




46,500 

REI 

TPC 

43,702 

51,900 

71,100 

28,200 

4,498 

0 

0 

0 

199,400 


TEC 

131,600 

57,500 

166,000 

289,200 

300,000 

300,000 

300,000 

1,532,769 

3,077,069 

FY2011 

OPC 

34,481 

2,000 

2,500 

3,000 

3,500 

4,000 

4,550 

300,500 

354,531 

NF 

TPC 

166,081 

59,500 

168,500 

292,200 

303,500 

304,000 

304,550 

1,833,269 

3,431,600 


Note: NF data above are pre-baseline planning figures 

8. Related Operations and Maintenance Funding Requirements 

Start of Operation or Beneficial Occupancy (fiscal quarter or date) 4QFY2009’ 

Expected Useful Life (number of years) 50 

Expected Future Start of D&D of this capital asset (fiscal quarter) 2QFY2065 

(Related Funding requirements) 


(dollars in thousands) 


1 Annual Costs I 

1 Life Cycle Costs 1 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 


Operations 

N/A 

N/A 

N/A 

N/A 

Maintenance 

N/A 

N/A 

N/A 

N/A 

Total, Operations & Maintenance 

N/A 

N/A 

N/A 

N/A 


’ This date corresponds to the beneficial occupancy of the RLUOB construction phase only. NF date is TBD. 
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9. Required D&D Information 

As directed by the DOE Acquisition Executive at CMRR CD-0, NNSA and LANE developed a pre- 
conceptual cost and schedule range for the D&D requirements of the existing CMR Building located at 
TA-3 during the CMRR conceptual design. The initial pre-conceptual cost estimate range for D&D of 
the CMR Building is approximately $200,000,000 - $350,000,000 (un-escalated FY 2004 dollars) with 
an associated schedule estimate range of 4-5 years. This information was presented as part of CMRR 
CD-I per Secretarial direction issued at CD-0. 

During the 3'“* Quarter of FY 2005, the D&D of the existing CMR facility received CD-0 in conjunction 
with CMRR CD-I approval. Current Future Years Nuclear Security Program/Integrated Construction 
Program Plan (FYNSP/ICPP) funding profiles do not include the funding for the D&D of the CMR 
Facility. NNSA will not initiate CMR D&D activities until completion and operational start-up of the 
CMRR Nuclear Facility, currently projected to be operational well after the FYNSP budget planning 
window. As such, budget formulation for CMR D&D is premature for the FY 2011 budget submission. 
The inclusion of the D&D CMR Facility budget will occur upon the establishment of a project number 
and update of the FYNSP/ICPP in out year budget cycles. 

The CMR D&D commitment is reflected in this CPDS for completeness. However, as planning for this 
D&D activity matures, NNSA may elect to enable this effort as a separate project, execute it as an 
element of a wider project or program for a portfolio of D&D activities at LANE, or bimdle it with 
other, yet undefined activities. 


Area 

Gross Square Feet (gsf) 

TA-55'400 (Radiological Laboratory & Office Building) 

187,127 

TA-55-440 (Central Utility Building) 

20,998 

TA-55-500 (Security Category I/Hazard Category 11 Nuclear Facility) 

406,000 (beneficial occupancy post 
FY2018) 

TA-3, Building 29 (CMR) 

(571,458) 

LANL “banked excess” necessary to offset one-for-one requirement 

42,667 


Name and site location of existing facility to be replaced; CMR (TA-3, Building 29) 

When originally conceptualized, the replacement facilities for CMR, the REEIOB and NF, were thought 
to result in a significantly smaller space than the CMR facilities being replaced. However, owing to 
needs to meet modem health, waste, safety, and security functions, the combined space for CMRR is 
now expected to exceed the space for CMR. 

CMRR has incorporated the NNSA Fiscal Year Banking of Excess Facilities Elimination, New 
Constmction and Net Banked Square Footage reporting process that documents, through the DOE 
Facilities Information Management System (FIMS), the data associated with new constmction added by 
the REUOB and the NF. The new constmction square footage is accounted for once beneficial 
occupancy is received and is subsequently offset with EANE “banked excess” additional D&D space to 
meet the “one-for-one” requirement within the FY 2002 Energy and Water and Water Development 
Appropriations Bill conference report (107-258). Given planned new constmction (including CMRR) at 
EANE and planned excess facility reductions, the excess program is projecting it will have banked well 
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over a million and a half square feet before CMR is demolished. The gross square feet of the CMRR NF 
is a preliminary estimate and will be updated as the design develops. 

10. Acquisition Approach 

Design and Construction Management will be implemented by Los Alamos National Security through 
the LANL Management and Operating Contract. The CMRR Acquisition Strategy is based on 
procurement strategies specific for each major component of the CMRR project in order to mitigate 
overall technical and schedule risk. The RLUOB was implemented via LANL-issued design-build 
subcontract based on performance specifications developed during CMRR Conceptual Design. The SFE 
associated with the RLUOB and the NF will be implemented via one or more LANL-issued final design- 
bid-constmction contracts. Design-build contracting may also be employed for discrete, well defined, 
procurements. Other contracting mechanisms may also be utilized that are best suited, after analysis for 
individual and discrete procurements. The performance baseline will be established upon completion of 
final design for each portion of the Project. Options are being considered for construction of the main 
NF structure, but the current plan is to acquire one or more qualified specialty contractors through the 
site M&O under commercial terms. 
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Secure Transportation Asset 
Overview 

Funding Profile by Subprogram 

(doUars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Secure Transportatioo Asset (STA) 

Operations and Equipment 
Program Direction 

Total, Secure Transportation Asset 

Outyear Funding Profile by Subprogram 

(dollars in thousands) 

I FY2012 I FY2013 | FY2014 | FY2015 | 

Operations and Equipment 


Operations and Equipment 

149,274 

144,398 

144,660 

150,066 

Program Direction 

101,998 

105,058 

108,209 

111,455 

Total, Operations and Equipment 

251,272 

249,456 

252,869 

261,521 


127,701 138,772 149,018 

86,738 96,143 99,027 

214,439 234,915 248,045 


Mission 

The STA program safely and securely transports nuclear weapons, weapons components, and special 
nuclear materials to meet projected Department of Energy (DOE), Department of Defense (DoD), and 
other customer requirements. 

The STA Government Performance and Results Act (GPRA) unit contains two activities that contribute 
to GPRA Unit Program Number 34 - Program Direction, and Operations and Equipment. Secure 
Transportation Asset (STA) is a departmental asset. Program Direction in this account provides 
primarily for the federal agents and the transportation workforce. Operations and Equipment in this 
account provides for STA’s transportation service infrastructure that is critical in meeting the stockpile 
refurbishment and modernization initiatives of the nuclear security enterprise. 

The workload requirements for this program support the dismantlement and maintenance schedule for 
the nuclear weapons stockpile and the initiative to consolidate the storage of nuclear material. The 
transportation requirements result in the need for higher levels of funding to support new vehicle and 
equipment replacement and enhancements, as well as recruitment and training of the federal agent 
workforce. These long-lead efforts are required to effectively maintain mission capacity. The challenge 
to maintain the capacity of the program is in balance with complex national security concerns and the 
requirements of Graded Security Protection Policy (GSP). The uncertain threat environment 
necessitates the implementation of force multiplier technologies and operational enhancements for 
intelligence analysis and front-end recoimaissance. STA’s resources will implement an operationally- 
focused and intelligence-driven operation, focusing on the detection, deterrence and disruption of 
potential threats while sustaining capabilities to defend, recapture and recover. 
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The STA current capacity will meet the planned NNSA Stockpile refurbishment and modernization 
initiatives and other DOE workload. The NNSA STA Advisory Board (STAAB) will continue to 
balance and prioritize customer requests against STA capability. In recent years, the nuclear material 
consolidation campaigns have stressed the STA vehicle fleet, and now STA needs to replace seasoned 
transportation assets to meet shipping requirements. In the long-term, the STA will maintain the 
persotmel and vehicle resources at sufficient levels to meet the NNSA and DOE shipping requirements 
with safe and secure transportation. 

Benefits 

The primary objective is to serve its customers through the provision of safe and secure shipments. 
Defense Programs remains the highest priority customer for STA, as these shipments are required to 
support and maintain the nuclear weapons in the national stockpile. The Stockpile Refurbishments, Life 
Extensions, various test programs, and nuclear weapon disassemblies depend on the movement of 
material and weapons on schedule. In addition to this responsibility, the STA must also provide secure 
transport to support other NNSA programs including Naval Reactors, Defense Nuclear Nonproliferation 
and Nuclear Counterterrorism Incident Response. STA supports the Departmental initiative to convert 
weapons-grade material to commercial reactor fuel (MOX) by transporting weapon pits and fuel rods. 
Other DOE programs including Nuclear Energy and Environmental Management are also supported. 
STA also supports other government programs, including the National Aeronautic and Space 
Administration, and is involved with the international shipments with Canada, United Kingdom, Italy, 
and France. 

Annual Performance Results and Targets 

The STA Program directly supports the Secretarial goal for Security by reducing the nuclear dangers 
and environmental risks associated with the transportation of nuclear cargo across the United States. 

The key outcome performance indicator of the Program, 100 percent safe and secure shipments, attests 
to the program’s commitment to perform this primary function. Since its formal creation in 1974, the 
program has maintained its long legacy of no loss of cargo and no radiological release on any shipment. 

The performance indicator for Unit Readiness ensures that the program maintains the Federal Agent 
resources to meet the departmental shipping requirements. This measure is important for future 
transportation operations because it takes years to recruit, clear, and train a Federal Agent for nuclear 
explosives duties. The performance indicator for Delivery Timeliness ensures that the critical 
transportation needs of the department and other agencies are being met. 
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FY 2009 Accomplishments 

• Safely and securely completed 100 percent of shipments without compromise/loss of nuclear 
weapons/components or a release of radioactive material; 

• Completed the DOE Office of Health, Safety and Security (HSS) independent oversight inspection 
which included a Joint Testing Exercise at Nevada Test Site; 

• Delivered 13 Heavy Chassis Escort vehicles ahead of schedule and below cost; 

• Completed two Agent Candidate Training (ACT) classes; with total of 59 graduates; achieving an 
estimated Federal Agent end strength of 379; 

• Produced 3 Safeguard Transporters (SGTs) for a total of 45; 

• Transportation for the Lawrence Livermore National Laboratory deinventory on schedule; 

• Transportation for the Hanford Site deinventory 100 percent complete; 

• Completed seven (7) Operational Readiness Training exercises; 

• Participated in an interagency exercise with the Las Vegas Federal Bureau of Investigation; 

• Supported NNSA with the Congressionally-directed Air Study; 

• Hosted Russian training workshop at Ft. Chaffee; 

• Completed a 5-week Train-the-Trainer Course for Republic of Kazakhstan in Albuquerque; 

• Participated in Nuclear Command and Control System Comprehensive Review; 

• Incorporated the Active Security Doctrine and the Graded Security Protection Policy into the STA 
Site Safeguards and Security Plan; 

• Produced 24 Support Vehicles; 

• Updated Memorandums of Understanding with US NORTHCOM and the Federal Bureau of 
Investigation; 

• Implemented Leadership training for employee career development, and 

• Established a collective training venue at the Nevada Test Site. 

Major Outyear Priorities and Assumptions 

The outyear projections for STA total $1,015,1 18,000 for FY 2012 through FY 2015. The primary 
objective of the STA program is to continue completing 100 percent of shipments safely and securely 
without compromise/loss of nuclear weapons/components or a release of radioactive material. In order 
to support the workload requirements, while maintaining the safety and security of shipments, the STA 
program will increase the cumulative number of escort vehicles in operation for a total of 1 1 8 by the end 
of FY 2014. An Armored Tractor prototype will be developed in FY 201 1 with production activities 
continuing throughout the FYNSP. Additionally, STA will initiate the design, engineering and fielding 
of a new Command Control, Communication, Computer and Cyber (C5) System to replace the current 
Transportation Command and Control System (TCCS) through the FYNSP. The STA program also 
intends to maintain an annual average agent manpower at 390. A predictive transportation planning 
process balances workload requirements, training, maintenance, and agent quality of life. 

A major priority is the replacement of the last of the aging aviation assets in FY 2012. Two DC-9s and 
one C-9 have reached the end of their effective life-cycle. STA plans to acquire the final of the three 
737-like aircraft in FY 2012. 
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Secure Transportation Asset 
Operations and Equipment 


Funding Profile by Subprogram 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Operations and Equipment 

Mission Capacity 

70,107 

75,038 

84,010 

Security/Safety Capability 

20,617 

26,472 

27,001 

Infrastructure and C5 Sj^tems 

25,978 

23,217 

23,681 

Program Management 

10,999 

14,045 

14,326 

Total, Operations and Equipment 

127,701 

138,772 

149,018 


Outyear and Over Target Funding Profile by Subprogram 

(dollars in thousands) 

I FY2012 I FY2013 | FY 2014 | FY2015 | 

Operations and Equipment 


Mission Capacity 

82,966 

76,764 

75,672 

79,699 

Security/Safety Capability 

27,541 

28,092 

28,654 

29,227 

Infrastructure and C5 Systems 

24,155 

24,638 

25,131 

25,633 

Program Management 

14,612 

14,904 

15,203 

15,507 

Total, Operations and Equipment 

149,274 

144398 

144,660 

150,066 


Mission 

Within the STA Operations and Equipment Activity, four subprograms make unique contributions to the 
GPRA Unit Program Number 34 regarding the safety and security of the nuclear stockpile. These 
subprograms accomplish the following: (1) Mission Capacity - provides agent candidate training to 
maintain federal agent workforce, provides mission-essential agent equipment, maintains and expands 
the transportation fleet, provides aviation services and optimizes transport operations; 

(2) Security/Safety Capability - develops and implements new fleet technologies, intensifies agent 
training, and implements Security, Safety, and Emergency Response programs; (3) Infrastructure and 
C5 systems - provides facility maintenance, support for minor construction projects, and C5 systems; 

(4) Program Management - provides corporate functions and business operations that control, assist, and 
direct secure transport operations. 
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Mission Capacity 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


70,107 


75,038 


84,010 


Sustains STA systems capacity through equipment purchases and maintenance of the agent manpower 
to fulfill the present schedule. This goal includes the following activities: (1) Annually, conduct an 
Agent Candidate Training (ACT) class to maintain the agent end-strength and training expertise. 
Funding supports the recruiting, equipping, and training of federal agent candidates necessary to 
maintain the work force impacted by attrition. (2) Replaces aging vehicle fleet with newly designed 
vehicles. Funding supports the design, engineering, testing, and fielding of specialized vehicles, 
tractors and trailers that counter current threat scenarios. (3) Maintains readiness posture of the STA 
fleet. Funding supports the inspection, testing, and maintenance of escort vehicles, secure trailers, 
armored tractors, mobile communication and defensive systems. It also supports the operation of three 
vehicle maintenance facilities. Funding also supports aircraft which are used to move agents to 
staging points to minimize travel time. As the nuclear security enterprise moves toward consolidation 
of materials and centralization of operations, STA will adapt to new shipping patterns and delivery 
timelines. Aireraft are also used to support the Limited Life Components Program and emergency 
response for the Nuclear Emergency Search Team (NEST), Accident Response Group (ARG), 
Radiological Assistance Program (RAP), and Joint Tactical Operations Team (JTOT). Funding 
supports the operation and maintenance of three large fixed wing aircraft, one Leaijet 35, and two 
Twin Otters. 

The FY 201 1 request increases by 12 percent and will support an ACT class, maintain the STA fleet 
and will purchase a 737-like aircraft and the associated parts, spares and tools required to manage and 
maintain the acquired aircraft to replace the forty-year old aircraft. 

Security/Safety Capability 20,617 26,472 27,001 

Provides support to the program objective of strengthening the STA security and safety capability. 

This goal includes the following sub-elements: (1) Identifies, designs, and tests new fleet and mission 
technologies. Funding supports on-going upgrades and enhancements to the secure trailers, analyzing 
intelligence data, disseminating information and the application of emerging physical security 
technology. (2) Sustains and supports intensified training. Funding supports the technical equipment, 
logistics, curriculum development, and staffing necessary to conduct Special Response Force (SRF), 
Operational Readiness Testing (ORT), and agent sustainment training. (3) Maintains security and 
safety programs. Funding supports liaison with state and local law enforcement organizations; 
maintaining a human reliability program for federal agents and staff; analyzing security methods and 
equipment; conducting vulnerability assessments; developing the Site Safeguards and Security Plan 
(including Force-on-Force validation exercises), and combat simulation computer modeling; and 
conducting safety studies and safety engineering for the Safety Basis, Nuclear Explosive Safety, and 
over-the-road safety issues. (4) Maintains the NNSA Emergency Operations Center (EOC) in 
Albuquerque, NM, as well as trains and exercises the STA response capability. Funding supports the 
Emergency Management Program to include Federal Agent Incident Command System refresher and 
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sustainment training. 


(dollars in thousands) 


FY2009 FY2010 


FY 201 1 


The focus in FY 201 1 will be to operate the Transportation Safeguards System (TSS) within the safety 
and security licenses, based on the updated/upgraded Site Safeguards and Security Plan, and 
maintaining agent skills to meet the GSP requirements. STA will maintain the federal agent force, 
equipment and training tempo to meet GSP and workload requirements. 


Infrastructure and C5 Systems 25,978 23,217 23,681 

Provides support to the program goal of expanding, modernizing, and maintaining the physical 
platforms that the STA operates. This goal includes the following sub-elements: (1) Modernize and 
maintain classified command and control, communication, computer, and cyber (C5) systems 
activities to enhance required oversight of nuclear convoys. Funding supports operation of the 
Transportation Emergency Control Centers; communications maintenance; electronic systems depot 
maintenance; and the costs for operating relay stations in five states. (2) Expand, upgrade and 
maintain the STA facilities and equipment to support the increase in federal agents and workload. 
Funding supports the utilities, maintenance, upgrades and required expansion projects for 
80 facilities and their respective equipment. 

The focus for FY 2011 is to modernize and maintain classified command and control communication, 
computer and cyber systems and upgrade and maintain the STA facilities and equipment. 


Program Management . 10,999 14,045 14,326 

Provides support to the program goal of creating a well-managed, responsive, and accountable 
organization by employing effective business practices. This goal includes the following: (1) Provide 
for corporate functions including validation of the safety and security operations, technical document 
support and business operations that control, assist, and direct secure transport operations. Includes 
supplies, equipment and technical document production and regulation, (2) Assess, evaluate and 
improve work functions and processes. Funding supports quality studies, self-inspections, 
professional development, routine STA intranet web support, configuration management, and business 
integration activities. 

The focus for FY 201 1 is to provide for corporate functions and business operations that control, assist 
and direct secure transportation operations. 

Total, Secure Transportation Asset, Operations and 

Equipment 127,701 138,772 149,018 
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Explanation of Funding Changes 


FY2011 vs, 
FY2010 
($ 000 ) 


Mission Capacity 

The increase is attributable to transition costs associated with maintenance activities 
in support of multiple aircraft types; aircraft cargo door modification and necessary 
tooling to meet payload configurations. +8,972 

Security/Safety Capability 

The increase is associated with the cost of maintaining an effective Human 

Reliability Program for Federal Agents and staff. +529 

Infrastructure and C5 Systems 

The increase will support facility maintenance and utilities. + 4 g 4 

Program Management 

The increase will provide for general site support to all STA Federal Agent 

Commands. Support includes supplies, equipment and services required to maintain 

Federal Agent qualifications and mission-related duties. +281 


Total Funding Change, Operations and Equipment +10,246 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses 

(dollars in thousands) 

I FY2009 I FY2010 I FY20n 1 
0 0 0 

3,000 21,100 21,200 

3,000 21,100 21,200 

Outyear Capital Operating Expenses 

(dollars m thousands) 

I FY2012 I FY2013 | FY2Q14 | FY2015 | 
General Plant Projects 0 0 0 0 

Cs^ital Equipment 21,200 21,200 21,200 

Total, Capital Operating Expenses 21,200 21,200 21,200 21,200 


General Plant Projects 

Capital Equipment 

Total, Capital Operating Expenses 


Two DC-9s and one C-9 have reached the end of their effective life-cycle. Capital expenditures include 
the procurement of 737-like aircraft replacements for a total of three aircraft and modification of aircraft 
cargo doors to meet future payload configurations. 

Armored Tractor production activities will commence in FY 2013 once the aircraft procurements and 
modifications are complete. The Armored Tractor program has reached its life cycle and replacements 
are necessary to provide safe and secure transportation. 

In addition, capital operating expenditures are associated with procurement of specialized escort 
vehicles. The vehicles are required to meet projected workload, replacing aging vehicles and initiate a 
steady state lifecycle. Escort vehicles are critical in providing safe and secure transportation support to 
the increased workload associated with material consolidation and Complex Transformation initiatives. 
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Program Direction 
Salaries and Benefits 
Travel 

Other Related Expenses 
Total, Program Direction 

Total, Full Time Equivalents 


Secure Transportation Asset 
Program Direction 

Funding Profile by Subprogram 

(dollars in thousands) 


FY 2009 Actual 
Appropriation 

FY 2010 Current 
Appropriation 

FY2011 

Request 

75,226 

81,225 

83,311 

10,188 

11,331 

7,746 

1,324 

3,587 

7,970 

86,738 

96,143 

99,027 


S70 647 637 


Outyear Funding Profile by Subprogram 



1 FY2012 1 

(dollars in 
FY 2013 1 

thousands) 

FY 2014 1 

FY2015 1 

Program Direction 

Salaries and Benefits 

85,781 

88,323 

90,943 

93,641 

Travel 

7,980 

8,218 

8,465 

8,719 

Other Related Expenses 

8,237 

8,517 

8,801 

9,095 

Total, Program Direction 

101,998 

105,058 

108,209 

111,455 

Total, Full Time Equivalents 

637 

637 

637 

637 


Mission 

The STA Program Direction makes unique contributions to the GPRA Unit Program Number 34 
regarding the safety and security of the nuclear stockpile by providing personnel to: (1) conduct armed 
escorts of nuclear weapons, material, and components; (2) track nuclear convoys and provide emergency 
response capability; (3) perform staff oversight of three federal agent commands; (4) supervise the 
design and implementation of classified security technologies; (5) provide critical skills training to the 
federal agent force and staff; (6) staff and operate the Training and Logistics Command and conduct of 
one 20-week training class per year for new agents; and (7) perform administrative and logistical 
functions for the organization. 


Weapons Activities/ 

Secure Transportation Asset/ 

Program Direction FY 2011 Congressional Budget 


54928A 


3/15/2010 



233 


Detailed Justification 


(dollars in thousands) 


FY2009 FY2010 FY2011 


Salaries and Benefits 75,226 81,225 83,311 

Provides salaries and benefits for the program staff at Albuquerque, NM; Fort Chaffee, AR; and 
Washington, DC, as well as the federal agents and support staff at the three federal agent force 
locations (Albuquerque, NM; Oak Ridge, TN; and, Amarillo, TX). Includes overtime, workmen’s 
compensation, and health/retirement benefits associated with federal agents, secondary positions, and 
support staff 

Travel 10,188 11,331 7,746 

Provides for travel associated with aiuiual secure convoys, training at other federal facilities and 
military installations, and program oversight. 

Other Related Expenses 1,324 3,587 7,970 

Provides required certification training for the handling of nuclear materials by federal agent forces, as 
well as staff professional development. Provides for Permanent Change of Station (PCS) moves and 
other Contractual Services. 

Total, Program Direction 86,738 96,143 99,027 
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Explanation of Funding Changes 


FYlOll vs. 
FY 2010 
($ 000 ) 


Salaries and Benefits 

The increase is attributable to escalation of salaries, benefits and costs 

associated with pay for performance to maintain 637 FTEs. This increase is 

partially offset by a reduction in FTEs which supports the funding adjustments 

for additional activities in the Other Related Expenses account. +2,086 

Travel 

The decrease is attributable to the funding shift of travel costs associated with 

agent training at NTS to Other Related Expenses. -3,585 

Other Related Expenses 

The increase supports training at NTS, the Service Center fee and payment for 

the Department of Energy Common Operating Environment (DOECOE) 

contract. +4,383 

Total Funding Change, Secure Transportation Asset, Program Direction +2,884 
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Nuclear Counterterrorism Incident Response 
Funding Profile by Subprogram 


Nuclear Counterterrorism Incident Response 
(Homeland Security)* 

Emergency Response (Homeland Security)* 

National Technical Nuclear Forensics (Homeland Security)" 
Emergency Management (Homeland Security)* 

Operations Support (Homeland Security)* 

International Emergency Management and Cooperation 
Nuclear Counterterrorism (Homeland Security)* 

Total, Nuclear Counterterrorism Incident Response 


(dollars in thousands) 


FY 2009 Actual 
Appropriation 

FY 2010 Current 
Appropriation 

FY 201 1 

Request 

132,918 

139,048 

134,092 

12,557 

10,217 

11,698 

7,428 

7,726 

7,494 

8,207 

8,536 

8,675 

4,515 

7,181 

7,139 

49,653 

49,228 

64,036 

215,278 

221,936 

233,134 


Outyear Target Funding Profile by Subprogram 


Nuclear Counterterrorism Incident Response 
Emergency Response (Homeland Security)* 

National Technical Nuclear Forensics (Homeland Security)* 
Emergency Management (Homeland Security)* 

Operations Support (Homeland Security)* 

International Emergency Management and Cooperation 
Nuclear Counterterrorism (Homeland Security)* 

Total, Nuclear Counterterrorism Incident Response 


(dollars in thousands) 


FY2012 

FY2013 

FY 2014 

FY 2015 

137,715 

138,359 

139,504 

141,107 

11,589 

11,694 

11,577 

11,828 

7,129 

6,629 

6,505 

6,694 

8,691 

8,799 

8,749 

9,000 

7,129 

7,139 

7,032 

7,275 

50,661 

49,888 

61,933 

62,082 

222,914 

222,508 

235,300 

237,986 


Mission 

The Nuclear Counterterrorism Incident Response (NCTIR) program, formerly the Nuclear Weapons 
Incident Response program, responds to, and mitigates nuclear and radiological incidents worldwide and 
has a lead role in defending the Nation from the threat of nuclear terrorism. 

Benefits 

The National Nuclear Security Administration (NNSA) Emergency Operations program remains the 
United States (U.S.) government’s primary capability for radiological and nuclear emergency response 
and for providing security to our Nation from the threat of nuclear terrorism. Through the development, 
implementation and coordination of programs and systems designed to serve as a last line of defense in 
the event of a nuclear terrorist incident or other types of radiological accident, the Office of Emergency 
Operations maintains a high level of readiness for protecting and serving the U.S. and its allies - a 
readiness level that provides the U.S. Government with quickly deployable, dedicated resources capable 
of responding rapidly and comprehensively to nuclear or radiological incidents worldwide. NCTIR is 
focused on redefining relationships with old partners such as the Federal Bureau of Investigation (FBI), 


* Office of Management and Budget (0MB) Homeland Security designation. 

Weapons Activities/ 

Nuclear Counterterrorism Incident Response FY 2011 Congressional Budget 


54928A 


3/15/2010 




236 


and strengthening relationships with other newer partners, such as the Department of Homeland Security 
(DHS). Even as the need for effective emergency operations activities continues to grow, NCTIR 
increasingly serves as the Federal Government’s comprehensive defense of the Nation against the 
nuclear terrorism threat. 

A single Readiness measure encompasses trained personnel, reliable and operational equipment and 
communications ready to respond to and mitigate nuclear and radiological incidents worldwide. This 
puts NCTIR’s focus on what is critically important, ties the measure to nearly 1 00 percent of the 
program’s budget, forces a focus on all problem areas, and makes performance measurement a powerful 
management tool. In FY 2009, NCTIR added two additional components to the Readiness measure 
related to transportation of first responders, to further characterize our ability to respond. 

This budget request includes continued funding for the Render Safe Research and Development 
Program and the Render Safe Stabilization Operations (formerly Stabilization Implementation within 
Emergency Response) and National Technical Nuclear Forensics (NTNF) programs. 

The NCTIR program functions primarily as a homeland security related activity which also uses its 
resources and expertise as a unique foreign policy asset for the additional application of international 
emergency response. Within the NCTIR program, the Emergency Response Homeland Security (HS), 
Emergency Management HS, National Technical Nuclear Forensics HS, Operations Support HS, 
International Emergency Management and Cooperation, and Nuclear Counterterrorism HS subprograms 
each make unique contributions to GPRA Unit Program Number 35. The Emergency Response HS 
maintains and provides specialized technical expertise in response to nuclear/radiological incidents, 
including those involving nuclear weapons. These capabilities include immediate situation resolution, 
longer-term consequence management, and issues relating to human health. These response teams 
include the Nuclear Emergency Support Team (NEST) and other assets. The Emergency Management 
HS provides for the comprehensive, integrated emergency planning, preparedness, and response 
programs throughout the Department’s field operations. The program develops and implements specific 
programs, plans and systems to minimize the impact of emergencies on national security, worker and 
public safety, and the environment. The program oversees the implementation of emergency 
management policy, preparedness, and response activities within the NNSA. The National Technical 
Nuclear Forensics HS supports implementation of operations and research and development as well as 
builds upon nuclear disposition activities already underway, including pre- and post- detonation nuclear 
forensics. Operations Support activities support Headquarters’ emergency response operations through 
the Headquarters’ Watch Office and Operations Centers. Program staffs participate in drills and 
exercises to improve communication and notification capabilities and procedures. NCTIR manages and 
operates the Headquarters Emergency Communications Network to facilitate unclassified and classified 
videoconferences in support of Department-wide task forces, meetings/briefings, exercises/drills and all 
DOE site emergencies. The International Emergency Management and Cooperation Program conducts 
training, provides technical assistance, and develops programs, plans and infrastructure to strengthen 
emergency management systems worldwide. The Nuclear Counterterrorism (NCT) program serves as 
the single point of contact for nuclear counterterrorism in the US Government, directly supporting other 
agencies needs relative to Improvised Nuclear Device (IND) design and assessment activities. The NCT 
program provides the necessary analysis of NNSA-specific data needed by other agencies to counter the 
threat of a terrorist nuclear device. The NCT program draws on the full range of tools, techniques and 
expertise developed within the nuclear weapons design laboratories. 
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Annual Performance Results and Targets 

The Nuclear Counterterrorism Incident Response program continues to contribute to the departmental 
goal of “Security: Reduce nuclear dangers and environmental risks” through the ongoing and planned 
international activities to provide consistent emergency plans and procedures, effective early warning 
and notification of nuclear/radiological incidents or accidents, and delivery of assistance to an affected 
nation should an incident/accident occur. Through the International Emergency Management and 
Cooperation (lEMC) program element, NCTIR is also providing communication and radiation 
monitoring equipment and technical assistance for International Atomic Energy Agency (IAEA) and 
foreign government emergency programs to address nuclear/radiological incidents and accidents 
including lost sources. The lEMC supports emergency response cooperative activities bilaterally, multi- 
laterally and under various international agreements and arrangements and Presidential and Global 
Initiatives to ensure programs are in place to protect emergency personnel, the public and the 
environment from the consequences of nuclear/radiological incidents and accidents. 
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FY 2009 Accomplishments 

• Deployed multiple field teams to conduct special events and elevated threats including 34 high 
profile special events and 47 emergency responses around the world in support of Homeland 
Security, FBI and Department of State; including National Special Security Events, and National 
Security Events. These events included; State of the Union; Super Bowl; several NASCAR events; 
Papal visits to DC and New York; Annapolis Conference; Marine Corps Marathon; Republican and 
Democratic National Conventions, MLB and NBA All-Star Games; Rolling Thunder; United 
Nations General Assembly; New Years Eve support in various cities, as well as the 2009 Presidential 
Inauguration. 

• Participated in 137 interagency national and international counterterrorism exercises, including: 
Marble Challenge (2), and led the Empire 2009 consequence management exercise, which was a 
Tier 2 National Level Exercise, supported by DHS and other federal, state and local agencies. We 
also participated in a Nuclear Weapons Accident Incident Exercise 2009 (NUWAIX 09). 

■ Participated in Eagle Horizon 09, a White House-directed interagency continuity exercise. 

• Continued support to the FBI of its render safe capability and completed the first-ever Stabilization 
tool kit, which has been field tested and training conducted in FY 2009. There will be an FBI 
Stabilization team in one city by March 2010. 

■ Executed for the first-ever end to end post-detonation Improvised Nuclear Device nuclear forensics 
exercise, OAK PHOENIX, incorporating notification/deployment, sample collection, lab analysis, 
and data evaluation phases. 

• Continued Global Initiative to Combat Nuclear Terrorism (GICNT) support through outreach, 
interagency, and international efforts designed to improve the capabilities of participant nations for 
response, mitigation, and investigation of terrorist use of nuclear and radioactive materials. 

Individual events with the GICNT included exercises in the Netherlands and Kazakhstan; 
conferences in the Netherlands; and, workshops in Australia, the United Kingdom and Morocco. 

• Improved the capability of Triage, a radiological reach-back capability, to provide first responders 
with expert analysis of detector readings and enhanced hands-on training and workshops. 

Major Outyear Priorities and Assumptions 

The outyear projections for Nuclear Counterterrorism Incident Response total $918,708,000 for 
FY 2012 through FY 2015. The trend through the five-year period is relatively flat but funding is 
targeted to specific areas of the program including - Equipment and Training, Render Safe Stabilization 
Operations, International Emergency Management and Cooperation, and Nuclear Counterterrorism. 
These initiatives support scientific breakthroughs from Render Safe Research and Development in 
support of stabilization equipment and training for FBI teams and the continued implementation of 
international emergency management training and outreach activities to ensure its mission of reducing 
the risk of international nuclear or radiological events by strengthening emergency preparedness and 
response capabilities worldwide. 
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The NCTIR outyear budgets will concentrate on the programs that contribute the most to vital national 
security missions. The program will focus to correct deficiencies surfaced by quarterly evaluation of the 
readiness performance measure, and necessary upgrades to the Emergency Operations Centers. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY20n 


Emergency Response (Homeland Security) 


132,918 139,048 134,092 


The Office of Emergency Response serves as the last line of national defense in the face of a nuclear 
terrorist incident or other type of radiological accident. The mission is to protect the public, 
environment, and the emergency responders from terrorist and non-terrorist events by providing a 
responsive, flexible, efficient, and effective nuclear/radiological emergency response framework and 
capability for the Nation by applying NNSA’s unique technical expertise resident within the 
Department of Energy (DOE) complex. The strategic approach for emergency response activities is to 
ensure a central point of contact and an integrated response to emergencies. Specific attention is 
focused on providing the appropriate technical response to any nuclear emergency within the 
Department, the U.S. and abroad. This is accomplished by ensuring that the appropriate infrastructure 
is in place to provide command, control, communications, and properly organized, trained and equipped 
response personnel to successfully resolve an emergency event. 


• Nuclear Emergency Support Team 87,300 92,249 89,106 

Under the provisions of the Atomic Energy Act of 1954 and Presidential Decision Directives 39 
and 62, National Security Presidential Directives (NSPD) 28, NSPD 17/Homeland Security 
Presidential Directive (HSPD) 4, and NSPD 46/HSPD 15, govenvment agencies are directed to 
plan for, train, and resource a robust capability to combat terrorism, especially in the area of 
Weapons of Mass Destruction (WMD). The Nuclear Emergency Support Team (NEST) program 
provides DOE/NNSA technical assistance to a Lead Federal Agency (LFA), whether it be DHS, 
FBI, or Department of Defense (DoD), to deal with incidents, including terrorist threats, that 
involve the use of nuclear materials, NEST is comprised of three functional elements which 
include searching for, rendering safe, and command and control of the assets. Furthermore, there 
are five primary teams dedicated to the execution of these functions: Accident Response Group 
(ARG), Radiological Assistance Program (RAP), Nuclear/Radiological Advisory Team (NRAT), 
Search Response Team (SRT), and Joint Technical Operations Team (JTOT). The NEST program 
has been structured to address threats posed by domestic and foreign terrorists likely to have both 
the will and means to employ WMD. The NEST response assumes that such an act might occur 
with little, if any, advanced warning. 


Under such circumstances, NEST would respond to assist in the search for, identification, 
characterization, rendering safe and final disposition of any nuclear weapon or radioactive device. 
Additionally, NEST has the capability to search for possible additional devices that may have been 
emplaced. Finally, the NEST Technology Integration program keeps responders equipped with 
cutting edge equipment and analysis methods. 

■ Other Assets 26,919 27,449 25,660 

Additional assets provide assistance to local, state and other federal agencies and conduct exercises 
in response to emergencies involving nuclear/radiological materials in support of Environmental 
Protection Agency (EPA)/Nuclear Regulatory Commission (NRC) and DOE, as well as support to 
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(dollars in thousands) 


FY 2009 


FY2010 FY2011 


the NEST programs to enstire the safe resolution of an incident and protect public safety and the 
environment. 


■ The Aerial Measuring System (AMS) detects and maps radioactive material at an emergency 
scene to determine contamination levels using fixed wing and rotary aircraft. 

• The Atmospheric Release Advisory Capability (ARAC) develops and disseminates predictive 
dose and deposition plots generated by sophisticated computer models. 

■ The Federal Radiological Monitoring and Assessment Center (FRMAC)/Consequence 
Management Teams provide the technical capabilities focused on radiological consequence 
management to assist and coordinate federal radiological monitoring and assessment activities 
and effects with DHS, Federal Emergency Management Agency (FEMA), NRC, EPA, DoD, 
state and local agencies, and others. 

■ The Radiation Emergency Assistance Center/Training Site (REAC/TS) provides advice and 
medical consultation for injuries resulting from radiation exposure and contamination and 
serves as a training facility. REAC/TS operates the Cytogenetic Biodosimetry Laboratory 
(CBL) that has the capability to perform clinical dose assessments for potentially exposed 
individuals to non-symptomatic levels of radiation. The CBL is the only federally funded 
civilian facility of its kind in the country. Additionally, REAC/TS provides training to the 
medical community and maintains a database of medical responders trained to treat radiation 
injuries within the U.S. and abroad. 


■ Render Safe Stabilization Operations 18,699 19,350 19,326 

The Render Safe Stabilization Operations (RSSO) has begun to operationally deploy technologies 
developed by the Render Safe R&D program. The RSSO program is working with the FBI to 
develop the teams to use technologies without extensive training, to isolate and stabilize a nuclear 
device until the national response assets arrive to render it safe. 


The Render Safe Research and Development (RS R&D) Program continues to research 
technologies that can be used to stabilize and render safe a nuclear device. Currently, the RS 
R&D portfolio is focused on stabilization technologies. Research is promising, and several 
technologies developed by the RS R&D Program are in initial production to be used by RSSO 
stabilization teams. The requested RSSO funding will make this possible. The RSSO program is 
also leveraging technologies developed by other government agencies. 


In FY 2011, the funding requested for Stabilization Operations will facilitate the interchange of 
information between NCTIR and other agencies, obtain and maintain equipment, develop and 
train the stabilization field and home teams with the FBI, and deploy the first generation of 
stabilization equipment to selected FBI teams, thus improving the national emergency response 
capability and fully integrating this technology with response elements and associated deployed 
technologies. 
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National Technical Nuclear Forensics (Homeland 
Security) 


(dollars in thousands) 


FY 2009 


FY2010 FY2011 


12,557 10,217 11,698 


The Office of National Technical Nuclear Forensics (NTNF) provides operational support to Pre- 
Detonation Device and Post-Detonation technical nuclear forensics program. The NTNF program is a 
Homeland Security Council (HSC)/National Security Council (NSC) sponsored policy initiative, which 
aims to establish missions, institutionalize roles and responsibilities and enable operational support for 
pre-detonation and post-detonation nuclear forensics and attribution programs including training and 
exercises, equipment purchases and maintenance, logistics, and deployment readiness to support ground 
sample collection and Deployable Field Laboratory operations. Major program elements include: 

■ concept of operations development and techniques, tactics and procedures; 

■ modeling, signatures development, knowledge base and data management; 

• support to FBI in collection of pre-detonation device forensics evidence; 

• maintain G-Tunnel capability to support NTNF; 

• support to FBI in collection and analysis of post-detonation ground samples; 

• establish Home Team capability, and 

• training, drills, and exercises. 


Emergency Management (Homeland Security) 


7,428 7,726 7,494 
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(dollars in thousands) 


FY 2009 


FY2010 FY2011 


The Office of Emergency Management develops and implements specific programs, plans, and systems 
to minimize the impacts of emergencies on worker and public health and safety, the environment, and 
national security. This is accomplished by promulgating appropriate Departmental requirements and 
implementing guidance; developing and conducting training and other emergency preparedness 
activities; supporting readiness assurance activities and participating in interagency activities. The 
objective is to continue to have a fully implemented and folly integrated Departmental comprehensive 
emergency management system throughout the DOE complex. In FY 2011, the Office of Emergency 
Management will conduct six to eight no-notice exercises at DOE/NNSA sites to gauge emergency 
preparedness. 


The Office of NNSA Emergency Management Implementation serves as the single point of contact for 
implementing and coordinating emergency management policy, preparedness, and response activities 
with NNSA, including managing the NNSA Headquarters emergency preparedness and response effort 
and coordinating NNSA field and contractor implementation of emergency management policy. 


The Emergency Operations Training Academy (EOTA) is an academically accepted training and 
development center that remains on the cutting edge of technology and innovation. It is the Office of 
Emergency Operations point of service for training development and oversight. 

The Continuity Program (CP) continues to include responsibility for all of DOE and NNSA and is a 
HSC/NSC required policy initiative. These programs develop the Headquarters and the field 
Continuity of Operations and Continuity of Government plans that are updated constantly. Periodic 
training and exercises are required. The NNSA and DOE continue to participate in major interagency 

exercises sponsored by DHS on an annual basis. In FY 2012, the CP plans to complete the National 
Communications System directive (NCS) -10 (Federal) communications equipment and training 
requirements for the national capital region as well as Albuquerque. 

Operations Support (Homeland Security) 8,207 8,536 8,675 

Emergency Operations Support operates the DOE Emergency Operations Centers and the Emergency 
Communications Network (ECN). The DOE Headquarters Emergency Operations Center provides the 
core functions of supporting Departmental command, control, commimications, Geographic 
Information System (GIS) data and situational intelligence requirements for all categories of DOE 
emergency response situations. The goal of the Emergency Communications Network Program is to 
provide the DOE/NNSA national emergency response community a world-class, state-of-the-art, high 
speed, global emergency communications network to support the exchange of classified and 
unclassified voice, data and video information. 

International Emergency Management and Cooperation 4,515 7,181 7,139 
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(dollars in thousands) 


FY 2009 


FY2010 FY2011 


The International Emergency Management and Cooperation (lEMC) subprogram develops program 
plans and infrastructure; provides technical assistance, and conducts training to strengthen and 
harmonize emergency management systems worldwide. Current ongoing cooperation involves 
Argentina, Brazil, Canada, Chile, China, Denmark, Finland, France, Iceland, India, Iraq, Israel, Japan, 
Malaysia, Mexico, Morocco, Norway, Pakistan, Philippines, Russia, Singapore, South Korea, Sweden, 
and Taiwan. NNSA will continue liaison with, and participate in projects sponsored by, international 
organizations (IAEA, European Union (EU), North Atlantic Treaty Organization (NATO), Group of 8, 
(G8), Arctic Council), exhibiting leadership under assistance and cooperation agreements to provide 
consistent emergency plans and procedures, effective early warning and notification of 
nuclear/radiological incidents or accidents, and delivery of assistance to an affected nation should an 
incident/accident occur. 


The lEMC subprogram supports the IAEA in developing and implementing new standards and 
guidance for emergency management affecting all member states (approximately 150 countries). The 
lEMC is also providing communication and radiation monitoring equipment and technical assistance 
for the IAEA and foreign government emergency programs to address nuclear and radiological 
incidents and accidents including lost sources. The subprogram supports emergency response 
cooperative activities bilaterally, multi-laterally and under various international agreements and 
arrangements and Presidential and Global Initiatives to ensure programs are in place to protect 
emergency personnel, the public and the environment from the consequences of nuclear/radiological 
incidents and accidents. The lEMC conducts emergency drills and exercises involving nuclear facility 
workers and local and national government counterparts; and develops and conducts training courses 
for nuclear facility emergency staff and other emergency responders, 


The subprogram is developing specialized emergency management training courses for emergency 
managers in several Asian (China, Malaysia, Philippines, South Korea) and South American countries 
(Argentina, Brazil, Chile) for topics to include hazards assessment, monitoring, and medical 
management of a radiological emergency. Additionally, the subprogram is working to maximize 
synergies and ensure integration of emergency management systems and training and emergency 
response activities with other ongoing NNSA projects involving common foreign partners. 

Nuclear Counterterrorism (Homeland Security) 49,653 49,228 64,036 
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(dollars in thousands) 


FY 2009 


FY2010 FY2011 


The Nuclear Counterterrorism (NCT) program serves as the primary point of contact in the US 
Government for technical expertise regarding Improvised Nuclear Devices (IND); proliferant foreign 
and non-U.S. stockpile weapon design and assessment activities as they relate to nuclear terrorism, 
counterproliferation and national render safe activities. The NCT program has developed specialized 
capabilities within the stockpile-related nuclear weapons design laboratories and production facilities, 
to provide the necessary analysis, policy support, and contingency planning needed by other agencies to 
counter the threat of a stolen, modified, or improvised nuclear device. The majority of this budget 
request is for nuclear materials and high explosives assessment, as well as development and testing of 
diagnostics and render safe tools. Also, in FY 201 1, NCT will be completing analysis of a second 
series of major render safe experiments in support of the Disablement Capabilities Review. 


This subprogram element enables specialized R&D for technical analysis, equipment, and procedures 
necessary to maintain the Nation’s capabilities for research on non-stockpile nuclear weapons designs; 
e.g., Improvised Nuclear Devices or Radiological Dispersal Devices and the laboratory analysis of their 
aftermath. Additionally, this program element will ensure that we will be able to meet the expectations 
of DoD in our role for worldwide render safe support. This effort will enhance our capabilities to 
respond to intelligence requests and maintain operational readiness through acquisition of needed 
specialized equipment and training of interagency staff on non-stockpile weapons designs, thus 
decreasing the Nation's risk in the event of a nuclear terrorist strike^ 

Total, Nuclear Counterterrorism Incident Response 215,278 221,936 233,134 
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Explanation of Funding Changes 

FY20n vs. 
FY 2010 
($ 000 ) 

Emergency Response (Homeland Security) 

• Nuclear Emergency Support Team 

This decrease reflects reprioritization within NCTIR elements to accommodate 

increases in higher priority mission requirements. -3,143 

• Other Assets 

This decrease reflects reprioritization within NCTIR elements to accommodate 

increases in higher priority mission requirements. -1,789 

■ Render Safe Stabilization Operations 

Reflects a slight decrease in development and deployment of first generation 

equipment for stabilization teams. -24 

Subtotal, Emergency Response - 4,956 


National Technical Nuclear Forensics (Homeland Security) 

The increase supports further establishment of missions, institutionalization of roles 
and responsibilities and refinement of operational support for pre-detonation and post- 
detonation nuclear forensics, attribution and ongoing disposition programs. + 1,481 

Emergency Management (Homeland Security) 

This decrease reflects reprioritization within NCTIR elements to accommodate 

increases in higher priority mission requirements. -232 

Operations Support (Homeland Security) 

Increases Emergency Operations Centers funding to support required maintenance of 

the Emergency Communications Network. +139 


International Emergency Management and Cooperation 

This decrease is commensurate with the planned profile of funding requirements for 
international outreach efforts. -42 
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FY 2011 vs. 
FY2010 
($ 000 ) 


Nuclear Counterterrorism (Homeland Security) 

This increase results from reallocation within NCTIR to ensure that efforts to combat 
nuclear terrorism continue for existing customers and stakeholders along with 
technical aspects this program can bring to bear on the NCTIR mission. The NCT 
base program will continue to ensure its mission of reducing the risks of potential 
INDs. Funding requested represents revised investment mix in R&D for tools, 
techniques and procedures in such areas as multi-dimensional modeling; an IND tool 
kit; proactive information control, and various other activities. 

The growth in this subprogram element enables specialized R&D for technical 

analysis, equipment, and procedures necessary to maintain the Nation's capabilities 

for research on non-stockpile nuclear weapons designs; e.g.. Improvised Nuclear 

Devices or Radiological Dispersal Devices and the laboratory analysis of their 

aftermath as well as ensuring that we will be able to meet the expectations of DoD in 

our role for worldwide render safe support. + i4,gog 

Total Funding Change, Nuclear Counterterrorism Incident Response + 11,198 
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Capital Operating Expenses and Construction Summary^ 
Capital Operating Expenses 


(dollars in thousands) 



[ 

FY2009 1 

FY2010 1 

FY2011 1 

General Plant Projects 


0 

0 

0 

Capital Equipment 


1,852 

1,893 

1,935 

Total, Capital Operating Expenses 


1,852 

1,893 

1,935 


Outyear Capital Operating Expenses 

1 FY2012 1 

(dollars in thousands) 
FY2013 1 FY2014 | 

FY2015 1 

General Plant Projects 

0 

0 

0 

0 

Capital Equipment 

1,978 

2,022 

2,066 

2,111 

Total, Capital Operating Expenses 

1,978 

2,022 

2,066 

2,111 


® Funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and general 
plant projects. The program no longer budgets separately for capital equipment and general plant projects. Funding shown 
reflects estimates based on actual FY 2009 obligations. 
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Facilities and Infrastructure Recapitalization Program 
Funding Profile by Subprogram 


Facilities and Infrastructure Recapitalization Program 
Operations and Maintenance (O&M) 

Recapitalization 
Infrastructure Planning 
Facility Disposition 

Subtotal, Operations and Maintenance (O&M) 

Construction 

Total, Facilities and Infrastructure Recapitalization Program 


(dollars in thousands) 


FY 2009 Actual 

FY 20 10 Current 

FY201I 

Appropriation 

Appropriation 

Request 

69,226 

69,377 

79,600 

10,324 

8,982 

9,400 

0 

5,600 

5,000 

79,550 

83,959 

94,000 

67,899 

9,963 

0 

147,449 

93,922 

94,000 


Outyear Funding Profile by Subprogram 


(dollars in thousands) 


[ 

FY 2012 1 

FY2013 1 FY20I4 

z 

FY2015 1 

Faculties and Infrastructure Recapitalization Program 
Operations and Maintenance (O&M) 





Recapita!i 2 ation 

79,600 

86,600 

0 

0 

Infrastructure Planning 

9,400 

2,400 

0 

0 

Facility Disposition 

5,000 

5.000 



Subtotal, Operations and Maintenance (O&M) 

94,000 

94,000 

0 

0 

Construction 

0 

0 

0 

0 

Total, Facilities and Infrastructure Recapitalization Program 

94,000 

94,000 

0 

0 


Mission 

The Facilities and Infrastructure Recapitalization Program (FIRP) continues its mission to restore, 
rebuild and revitalize the physical infrastructure of the nuclear security enterprise. The program funding 
is utilized to address an integrated, prioritized series of repair and infrastructure projects that 
significantly increase the operational efficiency and effectiveness of the NNSA nuclear security 
enterprise sites by focusing on elimination of legacy deferred maintenance. FIRP improves safety and is 
able to readily respond to changing missions, priorities and decisions affecting both sites and their 
facilities within the nuclear security enterprise through the implementation of its prioritized project list 
that targets the highest priority facilities and inffastracture deficiencies first. 

Benefits 

Within FIRP, four subprograms each make unique contributions to the Government Performance and 
Results Act (GPRA) Unit Program Number 36. Of the four subprograms, three require funding in 
FY 2011; Recapitalization, Infrastructure Planning, and Facility Disposition. The Facility Disposition 
subprogram achieved its initial commitment to fund a cumulative 3,000,000 gross square feet (gsf) for 
disposition in FY 2008. However, beginning in FY 2010 additional facilities will continue to be 
dispositioned as part of FIRP's effort to reduce the deferred maintenance backlog. The FIRP line item 
construction program is not requesting funding in FY 2011. 
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FIRP is complementary to the ongoing programmatic base maintenance and infrastructure efforts at 
NNSA sites. Maintenance and infrastructure are primarily funded by Readiness in Technical Base and 
Facilities (RTBF) and through site overhead allocations to ensure that facilities necessary for immediate 
programmatic workload activities are sufficiently maintained. FIRP addresses the additional sustained 
investments above the RTBF base for focused reduction of deferred maintenance to extend facility 
lifetimes, reduce the risk of unplanned system and equipment failures, increase operational efficiency 
and effectiveness, allow for the recapitalization of aging facility systems, and remove hazards to workers 
by improving safety. FIRP works in partnership with RTBF to ensure the facilities and infrastructure of 
the nuclear security enterprise are restored to an appropriate condition to support the Stockpile 
Stewardship Program mission, transformation of the complex, and to institutionalize responsible and 
accountable facility management practices. 

FIRP is effectively executing the program and reports the corresponding plaimed and actual 
performance results in the Congressional Budget Request. FIRP's partners, NNSA sites, and M&O 
contractors have committed to the achievement of the FIRP annual performance goals. The success of 
FIRP is attributed to strong central management of the program; independent and objective oversight; 
and an ongoing partnership between Headquarters programs, NNSA Site Offices, and NNSA M&O 
contractors. 
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Annual Performance Results and Targets 

The FIRP program falls under the Secretarial Goal 3, entitled, “Security; Reduce nuclear dangers and 
environmental risks.” FIRP addresses an integrated, prioritized series of repair and infrastructure 
projects that significantly increase the operational efficiency and effectiveness of the NNSA nuclear 
security enterprise sites by focusing on elimination of legacy deferred maintenance. FIRP improves 
safety and is able to readily respond to changing missions, priorities and decisions affecting both sites 
and their facilities within the nuclear security enterprise through the implementation of its prioritized 
project list which targets the highest priority facilities and infrastructure deficiencies first. 

FY 2009 Accomplishments 

■ All FIRP line item constmction projects were rated as "Green" for cost and schedule by the DOE 
Office of Engineering and Construction Management (OECM). 

Major Outyear Priorities and Assumptions 

The outyear projections for FIRP total $ 1 88,000,000 (FY 20 1 2-FY20 1 3). FIRP is a finite program with 
a Congressionally-mandated end date of FY 2013. 

FIRP continues to use a prioritized project listing that enables the program to prioritize and fund legacy 
deferred maintenance reduction projects that significantly reduce NNSA’s deferred maintenance backlog 
to acceptable levels and support the Stockpile Stewardship Program mission and transformation of the 
enterprise. FIRP projects improve safety by improving conditions for the maintenance workers and the 
general laboratory and plant populations. 
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Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 


Recapitalization 69,226 69,377 79,600 

Recapitalization fimds capital renewal and sustainability projects required to restore the facilities and 
infrastructure comprising the nuclear security enterprise to an acceptable condition. The subprogram 
funds projects in accordance with established criteria and priorities that target deferred maintenance 
reduction and repair (non-programmatic) of facilities and infrastructure. These projects are vital to 
improving safety and restoring the facilities that accommodate the people, equipment, and material 
necessary to support scientific research, production, or testing to conduct the Stockpile Stewardship 
Program, the primary NNSA mission. Recapitalization also includes construction/renovation projects 
(non-programmatic) that renovate landlord or multi-program facilities, address adaptive reuse 
(conversion) or alterations to existing facilities, bring existing production and laboratory facilities into 
compliance with mandated codes and/or standards, or reduce the site landlord’s total ownership costs 
of facilities and infrastructure. FIRP has invested approximately $87,000,000 (FY 2004-FY 2009) in 
its enterprise- wide Roof Asset Management Program and plans to provide $15,000,000 in FY 2010 
and FY 201 1 to maintain a corporate approach for the management of NNSA’s roofing assets. 

Infrastructure Planning 10,324 8,982 9,400 

Infrastructure Planning funds plarming activities for the upcoming year’s Recapitalization projects. Its 
primary objective is to ensure that projects are adequately planned and designed in advance of project 
start. This permits the timely use of Recapitalization fimds and effective project execution, using a 
graded approach to meet the requirements of DOE Order 41 3. 3A, “Program and Project Management 
for the Acquisition of Capital Assets.” The subprogram supports: the establishment of 
Recapitalization project baselines; planning and design for priority general infrastructure projects; 
contract preparation and other activities necessary to ensure the readiness to obligate and execute 
funds. Infrastructure Planning also funds Other Project Costs in anticipation of FIRP Project 
Engineering and Design (PED) and in support of construction for FIRP utility line items. Other key 
activities funded by this subprogram include assessments of the physical condition of the enterprise to 
aid in the prioritization of deferred maintenance reduction and facility consolidation efforts; and 
procurement support of small business contracts. 

Facility Disposition 0 5,600 5,000 

The Facility Disposition subprogram funds the decontamination, dismantlement, removal and 
disposal of excess facilities that have been deactivated. This includes facilities that are excess to 
current and future NNSA mission requirements, and are not contaminated by weapons processes. 

The subprogram's budgeting and reporting (B&R) code will remain open through the conclusion of 
the FIRP in FY 2013 in order to contribute to FIRP achieving a $900,000,000 legacy DM reduction 
by FY 2013. From a corporate facilities view, an aggressively pursued disposition program is a 
major component of all successfully executed government, private sector, and academic asset 
management pursuits. This action restores that capability to NNSA's corporate facilities management 
activities. The disposition of excess facilities reduces energy consumption, security risks, 
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(dollars in thousands) 

FY2009 I FY2010 | FY2011 | 


environment, safety and health hazards, surveillance and maintenance costs, deferred maintenance, 
and contributes to the realization of a smaller, safer, more secure and less expensive nuclear security 
enterprise. 

FIRP Construction 67,899 9,963 0 

FIRP Construction funds select utility line item construction projects across the enterprise, which 
reduce deferred maintenance atid result in increased efficiencies. FY 2010 funding will complete the 
last project currently planned for execution under this subprogram. 


Total, Facilities and Infrastructure Recapitalization 

Program 147,449 93,922 94,000 
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Explanation of Funding Changes 


FY2011 vs. 
FY2010 
($ 000 ) 


Recapitalization 

The change reflects the redirection of FIRP's deferred maintenance project funding 
from its line item construction projects to high priority Recapitalization projects. 

This change supports FIRP’s continued effort to reduce deferred maintenance by 

FY 2013. FIRP Recapitalization funding remains essential to restoring the condition 

of mission essential facilities and infrastructure across the nuclear security enterprise 

to an acceptable level. +10,223 

Infrastructure Planning 

The requested amount is in alignment with the level of effort required to support up- 
front plaiming and design of FY 2012 Recapitalization projects. These activities 
will ensure the effective and efficient expenditure of program funds. +418 

Facility Disposition 

This change reflects funding associated with the disposition of excess facilities. 

Projects proposed for execution under the Facility Disposition subprogram will 

provide comparable Legacy DM reduction to FIRP Recapitalization projects and 

will be prioritized with Recapitalization projects for execution in each year. -600 

Construction 

The decrease reflects the planned shift of funding for deferred maintenance 
reduction from line item construction projects to projects funded under the 
Recapitalization subprogram. -9,963 


Total Funding Change, Facilities and Infrastructure Recapitalization Program +78 
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Capital Operating Expenses and Construction Summary 


Capital Operating Expenses* 

(dollars in thousands) 



[ 

FY2009 1 

FY2010 1 

FY20n 1 

General Plant Projects 


32,942 

34,691 

38,840 

Capital Equipment 


0 

0 

0 

Total, Capital Operating Expenses 


32,942 

34,691 

38,840 


Outyear Capital Operating Expenses 

(dollars in thousmids) 



1 FY2012 1 

FY2013 1 

FY20I4 1 

FY2015 1 

General Plant Projects 

38,840 

38,840 

0 

0 

Capital Equipment 

0 

0 

0 

0 

Total, Capital Operating Expenses 

38,840 

38,840 

0 

0 


Construction Projects 


(dollars in thousands) 


Major Item of Equipment 

Total 
Estimated 
Cost (TEC) 

Prior Year 
Appro- 
priations 

FY2009 

FY2010 

FY20n 

Unappro- 

priated 

Balance 

08-D-601, Mercury Highway, NTS 

17,500 

7,651 

9,849 

0 

0 

0 

08-D-602, Potable Water System, Y-12 

48,906 

22,070 

26,836 

0 

0 

0 

07-D-253, TA-I Heating Systems 
Modernization, SNL 

52,496 

27,251 

15,282 

9,963 

0 

0 

06-D-601, Electrical Distribution System 
Upgrade, PX 

16,721 

12,841 

3,880 

0 

0 

0 

06-D-603, Steam Plant Life Extension 
Project, Y-12 

43,818 

33,266 

10,552 

0 

0 

0 

Total, Construction 



66399 

9,963 

0 



“ Since funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and 
general plant projects, we no longer budget separately for capital equipment and general plant projects. FY 2010 and 
FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 

^ These represent construction estimates. Design TEC estimates are reported in the appropriate FED project. 

$ 1 ,500,000 of prior-year uncosted balances for 08-D-601 , Mercury Highway, Nevada Test Site was reprogrammed in 
FY 2009 in order to address funding needs for contractor employee defined-benefit pension plans. The project completed the 
previously-approved scope under budget and funding was available without impact due to favorable bids and subsequent 
contract award for the project, the FY 2009.. 
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Site Stewardship 
Funding Profile by Subprogram 


Site Stewardship 
Operations and Maintenance 
Construction 
Total, Site Stewardship 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 

0 

61,288 

90,478 



15,000 

0 

61,288 

105,478 


Outyear Funding Profile by Subprogram 

(dollars in thousands) 

I FY2012 I FY2013 | FY2014 I FY2015 | 

Site Stewardship 

Operations and Maintenance 101,929 103,536 174,071 205,802 

Construction 0 0 0 0^ 

Total, Site Stewardship 101,929 103,536 174,071 205,802 


Mission 

The goal of Site Stewardship is to ensure environmental compliance and energy and operational 
efficiency throughout the nuclear security enterprise, while modernizing, streamlining, consolidating, 
and sustaining the stewardship and vitality of the sites as they transition within NNSA's plans for the 
nuclear security enterprise. The objective of Site Stewardship is to maintain facility and overall site 
stewardship to better focus resources in support of the overall NNSA missions by ensuring that all 
regulatory and energy efficiency requirements are met and Special Nuclear Material (SNM) is 
dispositioned. 

Benefits 

These activities support the NNSA's mission by ensuring efficient, balanced common stewardship 
contributions to the Government Performance and Results Act (GPRA) Unit Program Number 60. Site 
Stewardship has a number of subprogram elements that are essential to support and maintain the critical 
mission programs across the nuclear security enterprise. These subprogram elements address regulatory 
driven requirements, nuclear materials consolidation, and NNSA-specific energy needs. 

Operations and Maintenance 

The Site Stewardship Operations and Maintencmce program is comprised of three subprograms in 
FY 201 1 that include: Environmental Projects and Operations; Nuclear Materials Integration; and 
Energy Modernization and Investment Program. Environmental Projects and Operations is a regulatory 
driven subprogram that provides Long-Term Stewardship (LTS) at NNSA sites once the cleanup 
mission at an NNSA site has been completed by the Office of Environmental Management. Nuclear 
Materials Integration provides focused attention on the consolidation and disposition of specific NNSA 
nuclear materials and on material sets owned by multiple programs and where a single coordinated 
disposition program is warranted. Energy Modernization and Investment Program (EMIP) improves 
energy and water efficiency of enduring NNSA assets and implements renewable energy solutions in 
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accordance with regulatory requirements (e.g.. Energy Policy Act, Energy Independence and Security 
Act), Executive Orders 13423 and 13514, and DOE Order 430.2B. 

Construction 

Site Stewardship construction supports energy efficiency and site utility upgrade projects. In FY 201 1 
the Sanitary Effluent Reclamation Facility (SERF) Expansion at the Los Alamos National Laboratory 
(LANL) will upgrade 15 permitted wastewater discharge points to meet new EPA limits and to reduce 
total site water usage by over 114 million gallons per year. Future Site Stewardship line item 
construction projects will be identified and prioritized at each of the sites across the nuclear security 
enterprise and will address environmental compliance and energy and operation efBciency and include 
modernization projects as required. 
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FY 2009 Accomplishments 

The Site Stewardship GPRA unit begins in FY 2010. For specific FY 2009 achievements for the former 
EPO GPRA unit, see the respective section in the EPO justification. 

Major Outyear Priorities and Assumptions 

The current outyear projections for Site Stewardship are $585,338,000 for FY 2012 through FY 2015. 
Outyear funding will provide for the critical and persistent stewardship needs that support and align with 
the NNSA mission and proposed transformation of the nuclear security enterprise. The effort to 
complete the removal of security category l/II SNM from LLNL by the end of 2012 will continue. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 FY2011 


Operations and Maintenance 0 61,288 90,478 

Environmental Projects and Operations 0 41,288 42,273 

The Environmental Projects and Operations (EPO) subprogram provides for the continuance of 
Long Term Stewardship (LTS) activities that are regulatory driven to reduce risks to human health 
and the environment at NNSA sites and adjacent areas through two mechanisms: (1) by operating 
and maintaining environmental cleanup systems installed by the Office of Environmental 
Management as part of the Legacy Environmental Cleanup projects at NNSA sites; and 
(2) performing long-term environmental monitoring activities and analyses in a cost-effective 
manner that assures compliance with federal, state, and local requirements. EPO provides effective 
oversight of these activities and ensures integration of a responsible enviromnental stewardship 
program with the NNSA’s stockpile stewardship and nuclear security efforts. 


In FY 201 1, NNSA is responsible for LTS at five sites: Kansas City Plant, Lawrence Livermore 
National Laboratory (LLNL) Main Site, LLNL Site 300, Pantex Plant, and Sandia National 
Laboratories. The EPO subprogram will support LTS regulatory requirements by continuing to 
treat contaminated groundwater; performing environmental monitoring of surface water, ground 
water, and soils; operating and maintenance of landfill remedies; and working with EPA regions 
and various states to meet post-completion regulatory cleanup and reporting requirements. The 
NNSA, working in concert with other Federal agencies, states, and affected stakeholders, executes 
its LTS activities in a cost-effective, compliant, and safe manner consistent with end states that 
support the nuclear enterprise mission. 

Nuclear Materials Integration 0 20,000 41,554 

The Nuclear Materials Integration (NMI) subprogram provides focused attention on the 
consolidation and disposition of specific NNSA nuclear materials and on material sets owned by 
multiple programs and where a single coordinated disposition program is warranted. In addition, 
the subprogram includes the Inactive Actinides program activities that ensure programmatic 
materials, not in active use, are properly characterized and safely packaged, and that unneeded 
materials have an appropriate disposition path. 

In FY 201 1, the ongoing inactive actinides program will continue to support the treatment, 
consolidation and disposition of NNSA special nuclear material (SNM) that is no longer required to 
support the nuclear security enterprise mission. In FY 201 1 Nuclear Materials Integration will 
initiate the treatment and disposition of NNSA materials currently stored at non-NNSA sites 
including the Idaho National Laboratory and Oak Ridge National Laboratory. 

Support will be provided to Department-level planning activities including the identification of 
material sets with multiple program owners where a centralized and coordinated effort would be the 
most efficient and effective means of consolidating and dispositioning the material. 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


By the end of FY 20 1 1 , 90 percent of the security category WI SNM will have been prepared for 
off-site shipment. All security category I/II SNM will be packaged and removed from LLNL by 
the end of 2012. Funding is provided starting in FY 201 1 to package transuranic (TRU) waste 
generated by the preparation of the LLNL materials, consistent with new guidance from the Office 
of Environmental Management, for dispositioning at the Waste Isolation Pilot Program. 


Energy Modernization and Investment Program 0 0 6,651 

The Energy Modernization and Investment Program (EMIP) implements specific energy-savings 
projects across the nuclear security enterprise to reduce greenhouse gas emissions, improve energy 
and water efficiency of enduring assets, and increase the generation and use of clean renewable 
energy. The EMIP directly supports Executive Order 13423 Strengthening Federal Environmental, 
Energy, and Transportation Management, Executive Order 13514, Federal Leadership in 
Environmental, Energy and Economic Performance, DOE orders, and regulatory requirements. 

The EMIP is a key component of NNSA’s energy management strategy to promote sustainability 
and reduce energy usage and therefore costs, and complements other funding mechanisms. 


The FY 201 1 EMIP funding supports priority energy conservation projects that will reduce energy 
consumption, enhance energy independence and security and provide life-cycle cost effective 
benefits. Projects that provide the most significant contribution towards achievement of NNSA’s 
energy goals and result in cost savings and social benefits will be selected from the EMIP 
Integrated Prioritized Project List (IPPL) for execution. Example projects include: energy 
efficient upgrades to existing facility and utility systems; water conservation measures; 
installation of advanced meters; high-efficiency new systems; and renewable energy solutions. 

FY 201 1 EMIP funding also supports Other Project Costs (OPC) for next-year energy stewardship 
projects. 

Construction ® ® 15,000 

Site Stewardship construction supports energy efficiency and site utility upgrade projects. 

In FY 201 1 the Sanitary Effluent Reclamation Facility (SERF) Expansion at the Los Alamos 
National Laboratory (LANL) will upgrade 15 permitted wastewater discharge points to meet new 
EPA limits and to reduce total site water usage by over 114 million gallons per year. 


Total, Site Stewardship 0 61,288 105,478 
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Explanation of Funding Changes 

FY2011 

vs. 

FY2010 

($ 000 ) 

Operations and Maintenance 

• Environmental Projects and Operations 

The slight increase in EPO is at Pantex, primarily due to additional operation 
and maintenance of the Zone 1 1 In-situ bioremediation system, as a result of 
regulatory concerns regarding perchlorate in the perched aquifer; and for well 
replacements in order to maintain compliance plan monitoring well network 
requirements. +985 

■ Nuclear Materials Integration 

The net increase of $2 1 ,554,000 reflects a planned decrease of approximately 

$4,900,000 for the removal of security category I/II special nuclear material 

from LLNL by the end of FY 2012; an increase of approximately $ 1 1 ,500,000 

to implement new packaging requirements for TRU waste from the LLNL 

effort; and an increase of approximately $14,900,000 in the program to 

consolidate and disposition NNSA and multi-program nuclear materials. +21,554 

■ Energy Modernization and Investment Program 

The increase supports the initiation and execution of priority Energy 

Modernization and Investment Program (EMIP) projects that will contribute 

towards achievement of NNSA's energy conservation goals. +6,651 

• Construction 

The increase fully ftmds the Sanitary Effluent Reclamation Facility (SERF) 

Expansion at the Los Alamos National Laboratory (LANL) to upgrade 

wastewater discharge points to meet new EPA limits and to reduce total site 

water usage by over 1 14 million gallons per year. +15,000 


Total Funding Change, Site Stewardship +44,190 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses 

(dollars in thousands) 

rFY2009 I FY2010 I FY2^ 

Genera! Plant Projects 
Capital Equipment 
Total, Capita! Operating Expenses 


0 0 0 
0 0 0 
0 0 0 


General Plant Projects 

Capital Equipment 

Total, Capital Operating Expenses 


Outyear Capital Operating Expenses 


(dollars in thousands) 


1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Construction Projects 


(dollars in thousands) 


Major Item of Equipment 

Total 

Estimated 
Cost (TEC) 

Prior Year 
Appro- 
priations 

FY 2009 

FY 2010 

FY20n 

Unappro- 

priated 

Balance 

1 1 -D-60 1 , Sanitary Effluent Reclamation 
Facility, LANL 

15,000 

0 

0 

0 

15.000 

0 

Total, Construction 



0 

0 

15,000 
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ll-D-601, Sanitary Effluent Reclamation Facility (SERF) Expansion at the Los Alamos National 
Laboratory (LANL) Project Data Sheet is for 
Project Engineering and Design/Construction 

1. Significant Changes 

The most recent approved Critical Decision (CD) is CD-I, approved on January 8, 2010, with a pre- 
conceptual design cost range of $ 1 0,000,000 to $ 1 6,000,000. 

A Federal Project Director has been assigned to this project. 

This Project Data Sheet is new for Project Engineering and Design (PED) and Construction. 

Consistent with the Deputy Secretary’s memorandum dated January 16, 2009, and the FY 201 1 Field 
Budget Call dated December 14, 2009, requiring that all pre-CD-2 projects with a total project cost 
(TPC) of less than $20,000,000 request all construction funds within the same appropriation year of start 
of construction, the project will be fully funded in FY 2011, its construction year. Therefore, PED and 
construction funding are being requested concurrently. 


2. Design, Construction, and D&D Schedule 


(fiscal quarter or date)’ 



CD-0 

CD-I 

PED 

Complete 

CD-2 

CD-3 1 

CD-4 

i D&D Start 

D&D 

Complete 

FY2009 

07/29/2009 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

FY 2010 

07/29/2009 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

FY2011 

07/29/2009 

01/08/2010 

3Q20U 

3Q2011 

3Q2011 

4Q2012 

NA 

NA 


CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete -Completion of D&D work 


“ The CD-I, CD-2, CD-3, and CD-4 dates are preliminary, pending approval of the perfortnance baseline 
by the Acquisition Executive upon CD-2 approval. 

Weapons Activities/Site Stewardshjp/Coustruction 
ll-D-601, Sanitary Effluent Reclamation Facility Expansion 

Los Alamos National Laboratory FY 2011 Congressional Budget 


54928A 


3/15/2010 




269 


3. Baseline and Validation Status 


(dollars in thousandsV 



TEC, : 
i FED 

TEC, 

Constnicti 

on 

TEC, Total 

OPC 

Except 

D&D 

OPC, 

D&D 

OPC, Total 

TPC 


FY 2009 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

FY 2010 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

FY20U 

1,200 

13,800 

15,000 

1,100 

NA 

1,100 

16,100 


4. Project Description, Justification, and Scope 

Project Description 

The Sanitary Effluent Reclamation Facility (SERF) was originally constructed in 2003 to supply 
reclaimed sanitary effluent for use at only the Strategic Computing Complex (SCC). However, the 
SERF as originally designed does not have the capacity to treat the expected amount of effluent at 
critical facilities and will need to be expanded. The expansion of SERF will provide treatment capacity 
(up to 500,000 gallons per day (gpd)), both in terms of volumetric flow and degree of treatment, which 
will allow the Sanitary Waste Water System (SWWS), SCC, Laboratory Data Communications Center 
(LDCC), and Power Plant effluent to be treated to allow reuse, thereby greatly reducing the amount of 
water that must be discharged to the environment, and allowing National Pollution Discharge 
Elimination System (NPDES) permit effluent limits to be met. 


The SWWS and Power Plant treated effluents are currently combined and discharged to the environment 
into Sandia Canyon (an environmental concern) in addition to the blow-down from the SCC and LDCC 
cooling towers. However, an integrated approach to reduce or eliminate discharges to NPDES- 
permitted outfalls through water reuse does not exist. To achieve the integrated approach objective, 
treated effluent from the SWWS plant will receive additional treatment at the SE^ and be used to meet 
the water demands for the Power Plant, SCC, and LDCC. Cooling tower blow-down from the SCC and 
LDCC will be returned to the SERF, thereby minimizing the discharges to the canyon. Boiler and 
cooling tower blow-down and other routinely-generated non-sanitary wastewaters from the Power Plant 
will also be returned to SERF, thereby eliminating the need to discharge these wastewaters to the 
environment. 

Project Scope 

The SERF Expansion Project will increase the existing facility’s footprint to allow the installation of 
additional piping, pumps, and micro and reverse osmosis filters to increase capacity (up to 500,000 gpd) 
and capability for removal of Polychlorinated biphenyls (PCB) and metals from the waste waters. In 
addition, new effluent and blending tanks will be provided as a process buffer to enable remote, off-shift 
operations. Additional tank capacity may be added near the SSWW plant to mitigate the potential of 
untreated over-flow and provide operational flexibility/buffer. Lastly, new evaporation ponds will be 
added to store reverse osmosis rejects which cannot be treated further to meet permit requirements. 


’ All costs are preliminary, pending approval of the performance baseline costs by Acquisition Executive upon CD-2 
approval. 
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Project Justification 

The primary justification for the SERF project is to recycle 1 15 million gallons of water annually which 
supports the goals of the Energy Management Executive Orders 1 3423 and 13514 which designate water 
conservation targets requiring a 16 percent reduction by 2015. This project will contribute 37 percent to 
achieving the goal. 

The outfall reduction strategy plan, dependent on the SERF Expansion Project, meets the established 
objectives for reduced water consumption. Since LANE is the sixth largest user of water among DOE 
facilities, a significant contribution from LANE is critical to achieving the Executive Order 13423 and 
Executive Order 13514 goals. The Eaboratory has implemented an objective and target under its 
Environmental Management System of zero liquid discharges by 2012. 

During the course of performing the national nuclear security mission, EANE discharges more than 
175 million gallons of treated wastewater each year through 15 permitted outfalls under its NPDES 
permit. These outfalls support mission-critical research and development and waste management 
operations at EANE. In August 2007, EANE was issued a new NPDES Outfall permit by the U.S. 
Environmental Protection Agency (EPA Permit #NM0028355). Stricter effluent limitations along with 
July 2010 and July 2012 compliance deadlines will result in compliance issues for EANE if present 
discharges are not addressed. The stricter effluent limitations contained in the new permit cannot be met 
with existing treatment facilities at the Eaboratory. Failure to resolve these compliance issues by the 
compliance deadlines could dismpt Eaboratory operations and possibly expose NNSA and EANE to 
civil and criminal liability. Fines and penalties of $25,000/day for each violation could be imposed by 
the EPA. 

The project is being conducted in accordance with the project management requirements in DOE 
O 413. 3A Program and Project Management for the Acquisition of Capital Assets, and all appropriate 
project management requirements will be followed or tailored as necessary. 

No construction funds will be used until the project performance baseline has been validated and CD-3 
has been approved (this project may be completed as a design build acquisition contingent on approval 
by the Acquisition Executive). 
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5. Financial Schedule 


(dollars in thousaads)^^ 



i Appropriations I 

Obligations 1 

Costs 

Total Estimated Cost (TEC) 

FED 

FY2011 

1,200 

1,200 

1,200 

FY2012 

0 

0 

0 

Total, FED 

1,200 

1,200 

1,200 

Construction 

Fy2011 

13,800 

13,800 

2,000 

FY2012 

0 

0 

11.800 

Total, Construction 

13,800 

13,800 

13,800 

TEC 

FY2011 

15,000 

15,000 

3,200 

FY2012 

0 

0 

11,800 

Total, TEC 

15,000 

15,000 

15,000 

Other Project Cost (OPC) 

OPC except D&D 

FY2009’’ 

1,100 

136 

136 

FY 2010 

0 

764 

564 

FY2011 

0 

0 

200 

FY 2012 

0 

200 

200 

Total, OPC except D&D 

1,100 

1,100 

1,100 

D&D 

FY2012 

NA 

NA 

NA 

Total, D&D 

NA 

NA 

NA 

OPC 

FY 2009 

1,100 

136 

136 

FY 2010 

0 

764 

564 

FY 2011 

0 

0 

200 

FY 2012 

0 

200 

200 

Total, OPC 

1,100 

1,100 

1,100 

Total Project Cost (TPC) 

FY2009‘ 

1,100 

136 

136 

FY2010 

0 

764 

564 

FY2011 

15,000 

15,000 

3,400 

FY2012 

0 

200 

12,000 

Total, TPC 

16,100 

16,100 

16,100 


* Fvmding and cost profiles shown are preliminary, pending approval of the performance baseline by the Acquisition 
Executive upon approval of CD-2. 

Funded by Facilities and Infrastructure Recapitalization Program (FIRP). 
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6. Details of Project Cost Estimate 


(dollars in thousancb)^ 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 




Design (PED) 

Design 

1,000 

NA 

NA 

Contingency 

200 

NA 

NA 

Total, PED 

1,200 

NA 

NA 

Construction 

Site Preparation 

1,000 

NA 

NA 

Equipment 

4,000 

NA 

NA 

Other Construction 

6,600 

NA 

NA 

Contingency 

2,200 

NA 

NA 

Total, Construction 

13,800 

NA 

NA 

Total, TEC 

15,000 

NA 

NA 

Contingency, TEC 

2,400 

NA 

NA 

Other Project Cost (OPC) 

OPC Except D&D 

Conceptual Design 

800 

NA 

NA 

Startup 

200 

NA 

NA 

Contingency 

100 

NA 

NA 

Total OPC Except D&D 

1,100 

NA 

NA 

D&D 

D&D 

NA 

NA 

NA 

Contingency 

NA 

NA 

NA 

Total D&D 

NA 

NA 

NA 

Total, OPC 

1,100 

NA 

NA 

Contingency, OPC 

100 

NA 

NA 

Total, TPC 

16,100 

NA 

NA 

Total, Contingency 

2,500 

NA 

NA 


® All costs are preliminary, pending approval of the performance baseline costs by Acquisition Executive upon CD-2 
approval. 


Weapons Activities/Site Stewardship/Construction 
ll>D-601f Sanitary Effluent Reclamation FacUity Expansion 

Los Alamos National Laboratory FV 2011 Congressional Budget 


54928A 


3/15/2010 




273 


7. Schedule of Total Project Costs 


(dollais in thousands') 



Prior Years 1 FY2010 | FY2011 1 FY2012 | FY2013 | FY2014 ! FY2015 | Outyears | Total 

FY 201 1 

TEC 15,000 15,000 

OPC 1,100 1,100 

TPC 1,100 0 15,000 0 0 0 0 0 16,100 


8. Related Operations and Maintenance Funding Requirements 

Start of Operation or Beneficial Occupancy (fiscal quarter or date) IQFY 2013 

Expected Useful Life (number of years) 30 

Expected Future Start of D&D of this capital asset (fiscal quarter) 1 Q FY 2042 

(Related Funding requirements) 


Operations 

Maintenance 

Total, Operations & Maintenance 2,250 2,250 67,500 67,500 


(dollars in thousands) 


Annual Costs 

Life Cycle Costs 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 


750 750 22,500 22,500 

1,500 1,500 45,000 45,000 


9. Required D&D Information 


The one-for -one offset requirement will be met by utilizing site-banked square footage. 


Area 


Square Feet 


Area of new construction 800 

Area of existing facility(s) being replaced NA 

Area of additional D&D space to meet the “one-for-one” requirement NA 


Natne(s) and site location(s) of existing facility(s) to be replaced: 

10. Acquisition Approach 

Potential alternatives that will be considered includes, but not limited to status quo, limited expansion 
(no recycle for the LDCC and the Power Plant Cooling Tower), expansion as described above, and 
expanded SERF Expansion by adding Sigma and TA-55. 

To meet the July 2012 deadline for meeting the NPDES permitting requirements, the project will be 
acquired through a design-build strategy on a firm-fixed price contract, if deemed necessary. 
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Environmental Projects and Operations 


Funding Profile by Subprogram 


Environmental Projects and Operations 
Long-Term Stewardship 

Total, Environmental Projects and Operations 


(dollars in thousands) 

FY 2009 Actual 

FY 2010 Current 

FY20U 

Appropriation 

Appropri^ion 

Request 

38,596 

0 

0 

38,596 

0 

0 


Budget Structure Changes 

The Environmental Projects and Operations Long-Term Stewardship activities have been realigned to 

Site Stewardship Operations and Maintenance Program. The Site Stewardship Government 

Performance and Results Act (GPRA) unit established in FY 2010 integrates program elements 

managed under the Associate Administrator for inffastmeture and Environment into one funding entity 

that will operate under a consistent policy. 

FY 2009 Accomplishments 

• Signed Chemical Commodities Superfund Consent Decree at Kansas City Plant. 

• Submitted all regulatory documents on time for the Kansas City Plant, Lawrence Livermore National 
Laboratory, Pantex Plant, and Sandia National Laboratories. 

• Submitted Missouri Hazardous Waste Management Facility (MHWMF) permit renewal application 
to Missouri DNR. The regulator allowed an application for a Post Closure permit instead of a 
MHWMF permit which was less onerous and liability on the site. 

• DOE and EPA negotiated and settled dispute with DOE agreeing fines and penalties due to 
shutdown of remedial actions (treatment facilities) at LLNL Main Site in FY 2008. A Treatment 
Facility restart schedule was also negotiated as part of the agreement which was implemented 
beginning in FY 2009. 

• Maintained Engineering and Institutional Controls in support of requirements identified in 
Compliance Plans for Long Term Stewardship of cleanup actions at these sites. 

Explanation of Funding Changes 

FY2011 vs. 

FY 2010 

($ 000 ) 


Environmental Projects and Operations/Long-Term Stewardship 

Reflects realigirment of the Environmental Projects and Operations Long-Term 
Stewardship activities under the Site Stewardship Operations and Maintenance 
Program in FY 2010. 0 

Total Funding Change, Environmental Projects and Operations 0 
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Safeguards and Security 
Funding Profile by Subprogram 



(dollars in 

thousands) 



FY 2009 Actual 

FY 2010 Current 

FY 2011 


Appropriation 

Appropriation 

Request 

Safeguards and Security (S&S) 

Defense Nuclear Security (Homeland Security) 

Operations and Maintenance 

689,510 


720,044 

667,954 

Construction 

45.698 


49,000 

52,000 

Total, Defense Nuclear Security 

735,208 


769,044 

719,954 

Cyber Security (Homeland Security) 

121,286 


122.511 

124A45 

Total, Safeguards and Security 

856,494 


891,555 

844,299 

Outyear Funding Profile by Subprogram 





(dollars in thousands) 


1 FY2012 1 FY20i3 | 

FY2014 

1 FY2015 1 

Safeguards and Security (S&S) 

Defense Nuclear Security (Homeland Security) 





Operations and Maintenance 

675,229 672,344 

671,671 681,259 

Construction 

55,715 57,265 

57.254 59,390 

Total, Defense Nuclear Security 

730,944 729,609 

728,925 740,649 

Cyber Security (Homeland Security) 

126,046 125,822 

125,707 127,189 

Total, Safeguards and Security 

856,990 855,431 

854,632 867,838 


Mission 

Safeguards and Security (S&S) is comprised of two Government Performance and Results Act (GPRA) 
Unit Programs. The Defense Nuclear Security (DNS) program, managed by National Nuclear Security 
Administration (NNSA) Associate Administrator for Defense Nuclear Security, provides protection for 
NNSA personnel, facilities, nuclear weapons, and information from a full spectrum of threats, most 
notably from terrorism, which has become of paramount concern since the September 11, 2001 attacks. 
The Cyber Security program, managed by the NNSA Chief Information Officer, provides the requisite 
guidance needed to ensure that sufficient information technology and information management security 
safeguards are implemented throughout the NNSA enterprise. These program efforts are integrated 
under NNSA’s Chief of Defense Nuclear Security. 

The FY 201 1 submission provides direct funding for the mission base program for Defense Nuclear 
Security. Work for Others will continue to fund an allocable share of the base program through full cost 
recovery. Extraordinary security requirements for Work for Others projects will be a direct charge to 
those customers. In the FY 201 1-2015 Budget Request, Cyber Security activities are all requested as 
direct funded. 

The NNSA Management and Operating contractors have provided estimates for full cost recovery of 
Defense Nuclear Security activities that support and/or benefit Work for Others customers for FY 2011. 
The table below provides an estimate of the costs that will be recovered from Work for Others 
customers. There was no provision for full cost recovery in the FY 2009 Omnibus Appropriation. 
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Estimates of Security Cost Recovered by Defense Nuclear Security 
(Dollars in thousands) 


Site 

FY 2009 Actual 
Appropriation 

FY 2010 Current 
Appropriation 

FY 2011 
Request 

Kansas City Plant 

0 

200 

300 

Livermore National Laboratory 

0 

3,400 

3,400 

Los Alamos National Laboratory 

0 

3,939 

3,939 

Nevada Test Site 

0 

1,864 

1,929 

Pantex Plant 

0 

i65 

165 

Sandia National Laboratory 

0 

17,000 

16,000 

Y-12 Plant 

0 

0 

0 

Total 

0 

26,568 

25,733 


The Homeland Security Presidential Directive-12 (HSPD-12) directed the establishment of a common 
identification standard for Federal employees and contractors. This directive will continue to drive 
investments in upgrades to the physical security infrastructure and information technology to accept 
HSPD-12 credentials throughout the NNSA. Defense Nuclear Security, Cyber Security and Office of 
the Administrator Information Technology programs will continue to fund these activities in 


FY 2011-2015. 
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Defense Nuclear Security 
Funding Profile by Subprogram 


(dol to in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY 201 1 

Appropriation 

Appropriation 

Request 


Defense Nuclear Security 

Operations and Maintenance (Homeland Security) 

Protective Forces 

418,694 

453,000 

414,166 

Phj^ical Security Systems 

77,245 

74,000 

73,794 

Transportation 

420 

0 

0 

Information Security 

25,880 

25,300 

25,943 

Personnel Security 

31,263 

30,600 

30,913 

Materials Control and Accountability 

35,929 

35,200 

35,602 

Program Management 

71,364 

83,944 

80,311 

Technology Deployment, Physical Security 

9,431 

8,000 

7,225 

Graded Security Protection Policy (formerly DBT) 

19,284 

10,000 

0 

Total, Operations and Maintenance (Homeland Security) 

689,510 

720,044 

667,954 

Construction (Homeland Security) 

45,698 

49,000 

52,000 

Total, Defense Nuclear Security 

735,208 

769,044 

719,954 


Outyear Funding Profile by Subprogram 

(dollars in thousands) 


Defense Nuclear Security 

Operations and Maintenance (Homeland Security) 

Protective Forces 

422,221 

414,432 

414,617 

421,346 

Physical Security Systems 

71,405 

73,987 

71,165 

72,297 

Information Security 

26,202 

26,464 

26,729 

26,996 

Personnel Security 

31,222 

31,534 

31,849 

32,167 

Materials Control and Accountability 

35,958 

36,318 

36,681 

37,048 

Program Management 

80,924 

82,239 

83,186 

83,887 

Technology Deployment, Physical Security ^ 

7,297 

7,370 

7.444 

7,518 

Total, Operations and Maintenance (Homeland Security) 

675,229 

672,344 

671,671 

681,259 

Construction (Homeland Security) 

55,715 

57.265 

57,254 

59,390 

Total, Defense Nuclear Security 

730,944 

729,609 

728,925 

740,649 


1 FY2012 1 

FY2013 1 

1 FY 2014 1 

FY 2015 1 


Mission 

The Defense Nuclear Security program provides protection from a full spectrum of threats especially 
terrorism for NNSA personnel, facilities, nuclear weapons, and information. The Defense Nuclear 
Security program is a Homeland Security related activity. 

Benefits 

The Defense Nuclear Security program makes unique contributions to Government Performance and 
Results Act Unit Program Number 57 by protecting Department of Energy (DOE) interests from theft, 
diversion, sabotage, espionage, unauthorized access, compromise, and other hostile acts which may 
cause unacceptable adverse impacts on national security, program continuity, and the health and safety 
of employees, the public or the environment. 
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FY 2009 Accomplishments 

Zero-Based Security Review (ZBSR): Working in partnership with the Ofifice of Health, Safety and 
Security (HSS), a review of the entire NNSA physical security program to identify meaningful and 
achievable opportunities to improve the way NNSA implements security policies, procedures, and 
programs in each of the security topical areas has been initiated. The goal is to eliminate unnecessary 
costs, improve our ability to develop clear and consistent security requirements, identify enterprise-wide 
acceptable levels of risk, and maintain the effectiveness of the site-level security program. Its results are 
driving development of NNSA-specific policy implementation instructions for each security topical 
area, site-specific efficiency and effectiveness recommendations, and significant revision to DNS 
internal processes supporting the Programming, Planning, Budgeting and Evaluation (PPBE) process 
and related documents. 

Common Procurement and Equipment Standardization: Significant strides have been made 
towards implementing a Common Procurement and Equipment Standardization program. The Defense 
Nuclear Security Office of Field Support (NA-72) established a “Security Commodity Team,” 
consisting of contractor, federal, and union representatives from each NNSA and DOE field 
site, which will be the mechanism for discussion, research, evaluation, and selection of security 
equipment to be standardized across the enterprise. The DNS Office of Field Support also established a 
business relationship with the NNSA Supply Chain Management Center (SCMC), which has provided 
a Safeguards and Security Commodity Manager to develop and manage the strategic sourcing part of 
this initiative. The first phase of the effort is changing and standardizing the procurement process for 
ammunition. A business relationship with the DoD Joint Munitions Command (JMC) has been 
established, which offers the use of its existing ammunition contracts for future procurements. This will 
supply nearly 90 percent of DNS ammunition requirements at a much-reduced price and help avoid 
existing overhead taxes imposed by the sites. The new process will also promote more granular 
reporting of the actual ammunition needs and use for each site. As a result, Defense Nuclear Security 
expects to save close to $1,000,000 in FY 2010 and several million dollars in the outyears. 

Strategic Framework: A Strategic Framework was issued in June 2009 which captures the latest 
analysis of the challenges facing the DNS Program; identifies four strategies for achieving a more 
effective, efficient, and sustained nuclear security posture for the enterprise; and outlines an approach to 
strategy execution designed to overcome potential barriers to success. It is aligned with the broader 
missions and strategic direction of NNSA and the Department of Energy and establishes a new planning 
“baseline” by accounting for previous strategic and programmatic plans and numerous independent 
analyses. 

Vulnerability Assessment Peer Review Process: Defense Nuclear Security has led a year-long effort 
to improve the quality and consistency of the site-level vulnerability assessments by focusing on 
improving the rigor and formality of the analysis process at each site, working with the sites to identify 
better and more cost effective security upgrades, and employing risk management in the development of 
the site security strategy. 

Graded Security Protection Policy Implementation Planning: Using the lessons learned from the 
2003 Design Basis Threat (DBT) a project-oriented approach has been adopted which provides for the 
comprehensive management of all activities covered in the site implementation plans - including 
detailed cost, scope, and schedule data for each site. With the replacement of the 2005 DBT policy by 
the Department's Graded Security Protection (GSP) policy in 2008, a reassessment of the site-level 
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activities contained within the implementation plans is being conducted to determine their utility in 
meeting the new GSP policy. Following completion of the revised vulnerability assessments, new 
implementation plans will be developed for each of the four enduring Category I sites. A follow-on 
assessment effort will also be conducted at all NNSA sites to determine if upgrades are needed to reach 
Ml compliance with the GSP policy - including "mission critical" activities, operations, and/or facilities. 

Major Outyear Priorities and Assumptions 

The outyear projections for Defense Nuclear Security total $2,930,127,000 for FY 2012 through 
FY 2015. The trend through the five-year period is level, which allows for maintaining a security 
protection posture consistent with the 2003 DBT. A full analysis is being conducted to ascertain cost 
and schedule estimates in order to implement new requirements identified in the 2008 GSP policy. 

To improve the efficiency of the NNSA security operation. Defense Nuclear Security will continue its 
efforts to reduce the costs of protective forces across NNSA. Defense Nuclear Security is actively 
engaged with the inter-agency community to identify, field test and deploy state-of-the-art detection and 
weapons systems that will lead to more effieient utilization of security police officers. Additionally, 
greater emphasis will also be placed on using risk acceptance methodologies to understand the relative 
value of additional security increases and defer investments in areas where the risk of adverse security 
outcomes are at acceptable levels. 

The construction program outyear projections support the safeguards and security mission within the 
nuclear security enterprise and future physical security upgrades in support of the Graded Security 
Protection Policy and infrastructure modernization. 

Project lO-D-708, Security Improvements Projectat Y-12 will no longer require additional funds 
beyond those requested in FY 2010 that Mly fimds the CD-2/3 validated estimate approved August 
2009. 
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Detailed Justification 


Operations and Maintenance (Homeland 
Security) 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


689,510 720,044 667,954 


Physical Security integrates personnel, equipment and procedures to protect a facility’s physical assets 
and resources against theft, sabotage, diversion, or other criminal acts. Each NNSA site or facility has 
an approved Site Safeguards and Security Plan (SSSP) or a facility Master Security Plan detailing 
protection measures and resources needed to safeguard site security interests. The Physical Security 
program will; continue to improve security to counter known and projected adversary threat 
capabilities; manage a focused program to identify and deploy improved physical security systems 
and equipment; work to improve the integration between personnel (protective forces) and technology 
capabilities; and address protective force overtime rates. Other initiatives include reducing security 
overhead costs and addressing life cycle equipment issues. The technology deployment endeavor will 
work with DOE laboratories and parallel government efforts to deploy technologies that demonstrate 
promise to improve effectiveness and minimize cost growth. 


■ Protective Forces 418,694 453,000 414,166 

Funding requested for Protective Forces provides for specialized training and sustains protective 
forces hired in support of the 2003 DBT and to begin planning activities for implementation of the 
2008 GSP policy and Tactical Response Force policy. These forces are a site’s primary front-line 
protection, consisting of armed uniformed officers. Protective Forces are an integral part of a 
site’s security posture, trained and practiced in various tactics and procedures to protect site 
interests. 

In FY 2011, the request will allow sites to maintain additional forces hired to meet the 2003 DBT. 
In addition to providing daily site protection, these forces function as first responders, train to 
manage chemical and biological events, and provide special contingency response capabilities. 
Funding needs are determined by Site Safeguards and Security Plans (SSSPs) supported by 
Vulnerability Assessments, and protection strategies designed to ensure adequate protective force 
staffing levels, equipment, facilities, training, management and administrative support. 

The large reduction is mostly attributable to reductions to specific posts and patrols identified in 
the Zero-Based Security Review, and in response to the Deputy Secretary’s Security Reform 
Initiative. The reduction is also due to the one-time FY 2010 Appropriation increase of 
$10,000,000 for training and equipment. 


• Physical Security Systems 77,245 74,000 73,794 

Physical Security Systems provide intrusion detection and assessment capabilities, access 
controls, and performance testing and maintenance of security systems according to the approved 
site performance testing plan. 

In FY 2011, the request supports focus on life cycle replacement of assessment, detection and 
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(dollars in thousands) 


FY2009 


FY 2010 


FY2011 


other security systems and equipment and implement new technologies to maximize cost 

effectiveness as we fully integrate security capital asset requirements into the NNSA site ten-year 
planning process. 


■ Transportation 420 0 0 

The Transportation subcategory was eliminated in FY 2010. Support of the movement and 
consolidation of special nuclear material inventories is now included in Protective Forces. 


■ Information Security 25,880 25,300 25,943 

The Information Protection element of the budget includes program management and 
administration, and maintenance costs associated with: protection and control, planning, training, 
administrative requirements for maintaining security containers and combination, marking, control 
systems, operations security, special access programs, technical surveillance countermeasures 
(TSCM), and classification and declassification. 

In FY 201 1, the request supports continued reviews at Headquarters and field sites of classified 
and sensitive information, to ensure proper document marking, storage and protection of 
information. 


■ Personnel Security 31,263 30,600 30,913 

Persoimel Security encompasses the processes for security clearance determinations at each site to 
ensure that individuals are eligible for access to classified information or matter, and/or access to, 
or control over, special nuclear material or nuclear weapons, 

In FY 201 1, the request continues this effort, and supports the Human Reliability Program, 
Control of Classified Visits, Security Awareness Programs, and processing of unclassified visits 
and assignments by foreign nationals. 

■ Materials Control and Accountability 35,929 35,200 35,602 

Materials Control and Accountability (MC&A) provides for the control and accountability of 
special nuclear material and other accountable nuclear materials through measurements, quality 
assurance, accounting, containment, surveillance, and physical inventory. 

In FY 2011, the request provides for tracking movements of accountable nuclear materials 
between sites and reporting those movements to a national level tracking system. The request 
provides for assessment, testing, transfers, verifications and measurements, reconciliation and 
statistical analyses related to MC&A requirements. 
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in thousands) 
FY 2010 


■ Program Management 


(dollars in thousands) 


FY 2009 


FY2011 


71364 


83,944 


80,311 


Program Management provides direction, oversight and administration, planning, training, and 
development for security programs in these areas: Security Program Planning, Annual Operating 
Plans (AOPs), Site Security Plans and Site Safeguards and Security Plans, Vulnerability Analysis, 
Performance Testing and Assurance activities. Security Incident and Reporting Management, 
Surveys and Self-Assessments, activities related to deviation requests. Control of Security 
Technology Transfer Activities, and Facility Clearance and Foreign Ownership, Control or 
Influence (FOCI) activities. 


In FY 2011, the request provides for the assessment of security implementation efforts through the 
review of updated security plans and performance testing, review of vulnerability assessments, 
and revised threat and vulnerability analysis. To formalize the process, a detailed Program 
Management Plan, including annual performance goals and baselines for each site’s security 
program, is in place. 


• Technology Deployment, Physical Security 9,431 8,000 7,225 

This effort will identify and facilitate the deployment of security technology to address both short- 
and long-term solutions to specific physical security and MC&A needs at NNSA sites. 

In FY 201 1, the request ensures focus on promising, emerging technologies that will provide 
operational efficiencies for the NNSA security program. 


■ Graded Security Protection Policy 

(formerly Design Basis Threat) 19,284 10,000 0 

GSP policy funding will provide for implementation of the 2008 GSP policy in accordance with 
approved implementation plans. The FY 2010 Appropriation included $10,000,000 for security 
upgrades promulgated in the 2004 DBT Special Annex letter and incorporated into the 2008 
Graded Security Protection Policy. Funding to continue GSP upgrades will be integrated into 
functional categories. 

Construction 45,698 49,000 52,000 

The Construction program includes the cost of new and ongoing line-item constmction projects that 
support the safeguards and security mission within the nuclear security enterprise. 

FY 2011 funding of $52,000,000 supports the construction phase of the Nuclear Materials Safeguards 
and Security Upgrades (NMSSUP) project, 08-D-701 , at the Los Alamos National Laboratory. 

Project lO-D-708, Security Improvements Project at Y-12 will no longer require additional funds 
beyond those requested in FY 2010. 


Total, Defense Nuclear Security 735,208 769,044 719,954 
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Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

Defense Nuclear Security (Physical Security) 

■ Protective Forces 

The decrease reflects efficiencies achieved through risk-informed 

decisions regarding staffing levels to support the enterprise mission, and 

common procurement of equipment and supplies. Reductions to specific 

posts and patrols have been identified through the DNS Zero-Based 

Security Review and in response to the Deputy Secretary’s Security 

Reform Initiative, both which seek to streamline security requirements 

using cost-benefit analyses and the acceptance of risk. -38,834 

■ Physical Security Systems 

The decrease allows for only essential upgrades to existing physical 

security systems, as welt as systems maintenance and improvements to 

compensate for life cycle concerns. -206 

■ Information Security 

The minor increase maintains current levels for implementation of a 
more formalized information protection program, including enhanced 
procedures for documentation, and centralized storage of classified and 
sensitive information. -1-643 

■ Personnel Security 

The minor increase maintains current levels for processing of clearances, 
granting access authorizations for visitors at NNSA sites, managing the 
Human Reliability Program, providing security awareness training, and 
processing visit requests for foreign national imclassified visits and 
assignments. -1-313 

• Materials Control and Accountability 

The minor increase maintains the current levels for programmatic efforts 

in support of materials consolidation, and revised processes and 

procedures for process and item monitoring for more timely and 

accurate tracking of accountable nuclear material. -1-402 
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FY2011 vs. 
FY 2010 
($ 000 ) 

• Program Management 

The decrease is attributable to completion of expanded efforts in 

FY 2009 and FY 2010 to conduct Vulnerability Analysis, Performance 

Testing, and Survey and Self-Assessment activities in support of 

Departmental requirements (DOE Order 470. 1 ), including the revised 

Graded Security Protection policy. -3,633 

Technology Deployment, Physical Security 

■ The decrease does not significantly impact planned deployment of 
technology to address specific physical security and MC&A needs at 
NNSA sites. -775 

• Graded Security Protection Policy (formerly Design Basis Threat) 

The FY 2010 Appropriation language included $10,000,000 for security 
upgrades promulgated in the April 2004 special aimex letter and 
incorporated into the 2008 Graded Security Protection Policy. Funding 
to continue QSP upgrades will be integrated into functional categories. -10,000 

Construction 

Completion of construction funding for Project lO-D-708, Security 
Improvements Project at Y-12 ($-49,000,000). Funding for 08-D-701, 

Nuclear Materials Safeguards and Security Upgrades Project, LANE 
($+52,000,000). +3,000 

Total, Defense Nuclear Security -49,090 
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Capita! Operating Expenses and Construction Summary' 
Capital Operating Expenses 


(dollars in thousands) 




1 FY2009 1 

FY2010 1 

FY20U 1 

General Plant Projects 


19,314 

19,739 

20,173 

Capital Equipment 


5,953 

6,084 

6,218 

Total, Capital Operating Expenses 

Outyear Capital Operating Expenses 

25,267 

25,823 

26,391 



(dollars in thousands) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

General Plant Projects 

20,617 

21,071 

21,535 

22,009 

Capital Equipment 

6,355 

6,495 

6,638 

6,784 

Total, Capital Operating Expenses 

26,972 

27,566 

28,173 

28,793 


Construction Projects 


(dollars in thousands) 


Total 

Prior 





Estimated 

Year 




Unappro- 

Cost 

Appro- 




priated 

(TEC) 

priations 

FY 2009 

FY2010 

FY20n 

Balance 


05-D-170, Project Engineering and Design (PED), VL 
05-D-170-1, PED NMSSUP 11, LANL 

43,094 

43,094 

0 

0 

0 

0 

05-D-170-2, PED Security Improvements Program, Y-I2 

10,421 

9,343 

1,078 

0 

0 

0 

08-D-701, NMSSUP II, LANL 

176,822 

48,550 

44,620 

0 

52,000 

31,652 

lO-D-170, Security Improvements Program, Y-I2 

49,000 

0_ 

0 

49,000 

0 

0 

Total, Construction 



45,698 

49,000 

52,000 

31,652 


Out>'ear Construction Projects 


(dollars in thousands) 



1 FY2012 1 

FY2013 1 

FY2014 i 

FY2015 1 

08-D-701, NMSSUP II, LANL 

12-D-XXX Outyear Infrastructure Upgrades & Modernization, NNSA 

31,652 

24,063 

0 

57,265 

0 

57,254 

0 

59,390 

Total, Construction 

55,715 

57,265 

57,254 

59,390 


® Funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and general 
plant projects. The program no longer budgets separately for capital equipment and general plant projects. FY 2010 and 
FY 2011 funding shown reflect estimates based on actual FY 2009 obligations. 
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08-D-701, Nuclear Materials Safeguards and Security Upgrades Project (NMSSUP) Phase II, 
Los Alamos National Laboratory (LANL), Los Alamos, New Mexico 
Project Data Sheet is for Construction 

1. Significant Changes 

The most recent DOE O 413. 3A approved Critical Decisions (CD) is CD-3B Approve Start of 
Construction that was approved on December 16, 2009 with a Total Project Cost (TPC) of $245,166,000 
and CD-4 of January 2013, 

A Federal Project Director at the appropriate level has been assigned to this project. 

This PDS is an update of FY 2009 PDS. The performance baseline scope does not include the Technical 
Area Isolation Zone and the Airborne Mitigation System. These two items that were included in the 
preliminary scope were found to be no longer essential. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 




FED 




D&D 

D&D 

CD-0 

CD-I 

Complete 

CD-2 

CD-3 

CD-4 

Start 

Complete 


FY 2008 
FY2009 
FY2011 

4QFY2002 2QFY2007 1QFY2008 1QFY2008 
4QFY2003 IQFY2007 1QFY2008 2QFY2008 
08/25/200305/30/2008 09/30/2009 06/23/2009 

2QFY2008 

4QFY2008 

06/23/2009 

3QFY2012 

4QFY2011 

2QFY2013 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CD-0- 

Approve Mission Need 






CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 


[ CD-3A I CD-3B I 
FY 2009 06/23/2009 

FY2010 12/16/2009 

3. Baseline and Validation Status 


(dollars in thousands) 



TEC, 

PED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY2008 



214,755 

25,245 

N/A 


240,000 

FY2009 

43,094 

170,715 

213,809 

25,245 

N/A 

25,245 

239,054“ 

FY2011 

43,094 

176,822 

219,916 

25,250 

N/A 

25,250 

245,166 


* TheFY 2008 appropriated funding was reduced based on die rescission of 0.91 percent ($71,000) and use of prior year 
balances from construction projects ($82,000) in accordance with the FY 2008 Consolidated Appropriations Act, 

(P.L. 110-161). 

Weapons Activities/Defense Nuclear Security/ 

08-D-701, Nuclear Materials Safeguards and 

Security Upgrades Project, Phase 11, LANL FY 2011 Congressional Budget 


54928A 


3/15/2010 




288 


4. Project Description, Justification, and Scope 


Project Description 

The project is being conducted in accordance with the project management requirements in DOE 
O 413. 3A and DOE M 413.3-1, Program and Project Management for the Acquisition of Capital Assets, 
and all appropriate project management requirements have been met. 

The Nuclear Materials Safeguards and Security Upgrades Project (NMSSUP) Phase II will support the 
viability of stockpile management and other current missions carried out in Technical Area (TA)-55 at 
the Los Alamos National Laboratory (LANL) by providing an effective, robust physical security system 
to address the core essential physical security systems, protection strategies, and security requirements. 

The LANL nuclear missions, as they currently exist and as they are planned in the future, require a 
reliable safeguards and security system to assure the protection and control of special nuclear materials 
(SNM), classified matter, and NNSA property. The nuclear materials operation at TA-55 involves the 
ability to securely store, move, process, and track nuclear materials that are attractive to the adversaries 
both in terms of the quantity of materials and the forms. The NMSSUP Phase II project plays a key role 
in the support of this mission by replacing or improving the aging exterior physical security systems and 
installing enhanced systems to support a new protection strategy for the TA-55 site. 

The primary components of the project include, at a minimum: 

Perimeter Intrusion Detection, Assessment, and Delay System (PIDADS) 

East Vehicle and Pedestrian Entry Control Facility (ECF) 

Utility Infrastructure (to support the items above) 

West Vehicle Access (WVA) 
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5. Financial Schedule 

(dollars in tboiisands) 



1 Appropriations | 

Obligations | 

Costs 1 

Total Estimated Cost (TEC) 

PED“ 

FY 2005 

10,000 

10,000 

0 

FY 2006 

33,094 

33,094 

770 

FY2007 

0 

0 

15,252 

FY 2008 

0 

0 

14,031 

FY2009 

0 

0 

10,569 

FY2010 

0 

0 

2,472 

Total, PED 

43,094 

43,094 

43,094 

Construction 

FY2008 

48,550 

48,550 

0 

FY2009 

44,620 

44,620 

3,571 

FY2010 

0 

0 

50,142 

FY2011 

52,000 

52,000 

85,940 

FY2012 

31,652 

31,652 

37,169 

Total, Construction 

176,822 

176,822 

176,822 

TEC 

FY 2005 

10,000 

10,000 

0 

FY 2006 

33,094 

33,094 

770 

FY 2007 

0 

0 

15,252 

FY2008 

48,550 

48,550 

14,031 

FY2009 

44,620 

44,620 

14,140 

FY2010 

0 

0 

52,614 

FY 201 1 

52,000 

52,000 

85,940 

FY2012 

31,652 

31,652 

37,169 

Total, TEC 

219,916 

219,916 

219,916- 


^ PED funds were appropriated in FY 2005 and FY 2006 under PED Line Item 05-D-170. 

Weapons Activities/Defense Nuclear Security/ 

08-D-701, Nuclear Materials Safeguards and 

Security Upgrades Project, Phase II, LANL FY 2011 Congressional Budget 


54928A 


3/15/2010 



290 


(dollars in thousands) 

r Appropriations j Obligations | Costs 

Other Project Cost (OPC) 


OPC except D&D 


Prior years cost 

9,357 

9,357 

9,357 

FY 2006 

5,855 

5,855 

5,855 

FY 2007 

370 

370 

370 

FY 2008 

358 

358 

358 

FY 2009 

200 

200 

200 

FY2010 

1,100 

1,100 

1,100 

FY2011 

6,280 

6,280 

6,280 

FY2012 

1,730 

1,730 

1,380 

FY2013 

0 

0 

350 

Total, OPC except D&D 

25,250 

25,250 

25,250 

D&D 

NA 

NA 

NA 

FY 

NA 

NA 

NA 

Total, D&D 

NA 

NA 

NA 

Total, OPC 

25,250 

25,250 

25,250 

Total Project Cost (TPC) 




Prior years cost 

19,357 

19,357 

9,357 

FY2006 

38,949 

38,949 

6,625 

FY 2007 

370 

370 

15,622 

FY2008 

48,908 

48,908 

14,389 

FY2009 

44,820 

44,820 

14,340 

FY 2010 

1,100 

1,100 

53,714 

FY2011 

58,280 

58,280 

92,220 

FY 2012 

33,382 

33,382 

38,549 

FY2013 

0 

0 

350 

Total. TPC 

245,166 

245,166 

245,166- 
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6. Details of Project Cost Estimate 


(dollars in thousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 

Design (PED) 

Design 

41,133 

28,473 

43,094 

Contingency 

1,961 

14,621 

0 

Total, PED 

43,094 

43,094 

43,094 

Construction 

Site Preparation 

41,711 

43,257 

42,447 

Equipment 

19,836 

39,777 

20,866 

Other Construction 

69,878 

77,486 

74,252 

Contingency 

45,397 

10,195 

39,257 

Total, Construction 

176,822 

170,715 

176,822 

Total, TEC 

219,916 

213,809 

219,916 

Other Project Cost (OPC) 

OPC except D&D 

Conceptual Planning 

11,925 

11,925 

11,925 

Conceptual Design 

4,473 

3,700 

3,700 

Start-Up 

7,361- 

7,464 

8,332 

Contingency 

1,491 

2,156 

1.293 

Total, OPC except D&D 

25,250 

25,245 

25,250 

D&D 

D&D 

0 

0 

0 

Contingency 

0 

0 

0 

Total, D&D 

0 

0 

0 

Total, OPC 

25,250 

25,245 

25,250 

Total, TPC 

245,166 

239,054 

245,166 

Total Contingency 

48,849 

26,972 

40,550 
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7. Schedule of Appropriation Requests 


(dollars in thousands) 




Prior Years 1 

FY2010 1 

FY2011 

FY2012 1 FY2013 } FY2014 | FY2015 | Outyears i 

Total 


TEC 

138,590 

49,000 

27.165 


214,755 

FY2008 

OPC 

20,987 

1,866 

658 

1,734 

25,245 


TPC 

159,577 

50,866 

27,823 

1,734 ... - 

240,000 


TEC 

137,644 

49,000 

27,165 


213,809 

FY 2009 

OPC 

20,987 

1,866 

658 

1,734 

25,245 


TPC 

158,631 

50,866 

27,823 

1,734 . _ - . 

239,054 


TEC 





- 

FY2010 

OPC 





- 


TPC 

- 

- 

- 


_ 


TEC 

136,264 


52,000 

31,652 

219,916 

FY 2011 

OPC 

16,140 

1,100 

6,280 

1,730 

25,250 


TPC 

152,404 

1,100 

58,280 

33,382 - . - . 

245,166 


8. Related Operations and Maintenance Funding Requirements 


Start of Operation or Beneficial Occupancy (fiscal quarter or date) 2QFY2013 

Expected Useful Life (number of years) 50 

Expected Future Start of D&D of this capital asset (fiscal quarter) 2QFY2063 


(Related Funding requirements) 

(dollars in thousands) 


1 Annual Costs i 

1 Life Cycle Costs ! 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 


Operations 

18,480 

42,962 

924,000 

2,148,100 

Maintenance 

1,600 

1,510 

80.000 

75,500 

Total, Operations & Maintenance 

20,080 

44,472 

1,004,000 

2,223,600 


9. Required D&D Information 

The limited D&D is considered incidental to construction and has been included in the construction 
costs. 


Area | Square Feet 

Area of new construction N/A 

Area of existing facility(s) being replaced N/A 

Area of additional D&D space to meet the “one-for-one” requirement N/A 


Name(s) and site location(s) of existing facility(s) to be replaced: N/A 


10. Acquisition Approach 


NNSA has assigned management and execution of this project to LANL major contracts through a firm 
fixed-priced contract. Interfaces between the contractor(s) and other entities at LANL will be managed 
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by a dedicated project team and minimized to facilitate clear lines of responsibilities and contractual 
obligations. The contracts will be incrementally funded by annual appropriations. 
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Cyber Security 

Funding Profile by Subprogram 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Cyber Security (Homeland Security) 

Infrastructure Program 

93,776 

99,011 

97,849 

Enterprise Secure Computing 

25,500 

21,500 

21,500 

Technology Application Development 

2,010 

2,000 

4,996 

Total, Cyber Security (Homeland Security) 

121,286 

122,511 

124,345 


Outyear Funding Profile by Subprogram 


(dollars in thousands) 


Cyber Security (Homeland Security) 

1 FY 2012 1 

FY 2013 1 

FY2014 1 

FY2015 1 

Infrastructure Program 

99,550 

99,326 

98,211 

99,693 

Enterprise Secure Computing 

21,500 

21,500 

22,500 

22,500 

Technology Application Development 

4,996 

4,996 

4,996 

4,996 

Total, Cyber Security (Homeland Security) 

126,046 

125,822 

125,707 

127,189 


Mission 

The goal of the National Nuclear Security Administration (NNSA) Cyber Security program is to ensure 
that sufficient information technology and information management security safeguards are 
implemented throughout the NNSA enterprise to adequately protect the NNSA information assets and to 
provide the requisite guidance in compliance with the Department of Energy’s (DOE) Defense-in-Depth 
Cyber Security strategy and the NNSA Information Management Strategic Plan. The Cyber Security 
program is a Homeland Security related activity. 

Benefits 

The Cyber Security program makes contributions to Government Performance and Results Act (GPRA) 
Unit Program Number 58 by maintaining NNSA’s Cyber Security defenses against cyber threats that are 
increasing in number, complexity, and sophistication while supporting the application of advanced 
information technologies to the NNSA national security and other missions. NNSA sites continue to 
improve the scope and quality of cyber security programs through implementation of NNSA cyber 
security guidance and by addressing the increasing number of requirements issued by Office of 
Management and Budget. 

The NNSA strategy for a long term cyber security program includes several components: 

■ Plaiming - Planning is a collaborative effort among Headquarters, sites and Management and 
Operating (M&O) contractors to understand the threat landscape and identify weaknesses through 
compliance reviews and performance measurement. This information is fed back into the site 
planning activities to generate both a long-term strategic plan and an annual tactical plan. Processes 
and documentation produced include cyber security working group, strategic and tactical plans, and 
both a Departmental threat statement and risk assessment. 

• Cyber security policy and guidance - The policy component is very closely aligned with both the 
governance program and the planning component. Cyber security policies establish the high-level 
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goals and outcomes for the overall DOE Cyber Security program. Enhanced through guidance, and 
performance metrics, the policy is in place to drive the program’s implementation. The focus is on 
top-level “thin-policy” supported by guidance at the Departmental level. 

■ Architecture and Technology - Installing well-defined, high level department structure, processes 
and principles puts the department in position to successfully manage the technology it employs. To 
achieve the best possible results from this structure and to ensure that a standard approach across the 
department is achieved, the set of sub processes, which fall within the leadership decision process, 
address the management and technology component. Products stemming from this component 
include architectural guidance, enterprise licensing of security tools and products, and a technology 
review and development process. 

■ Services - Sizeable changes to any organization can be difficult. As field sites adapt to the new 
processes and policies, it is the role of the NNSA Office of the Chief Information Officer (OCIO) to 
facilitate that adjustment at NNSA sites through various services and through the performance of 
several key initiatives that protect the entire department. The aim of these services is to develop an 
intelligent, proactive approach to mitigate the security threat to the department. Processes stemming 
from this component include cyber security communications, education and awareness, asset 
management, advice and assistance, and awards and recognition. 

■ Performance Measurement - Performance measurement provides a clear and consistent way to 
measure success and demonstrate results to senior management. Process and documents stemming 
from this component include compliance review and monitoring and cyber security metrics. 
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FY 2009 Accomplishments 

• The Cyber Security program maintained a flexible, comprehensive, and risk-based cyber security 
program that protects the NNSA information and information assets. 

• Completed the DOE Office of Health, Safety and Security (HSS) independent oversight inspection at 
NNSA sites with 100 percent effective ratings. 

• All Site Assessment Visits (SAV) conducted by the Cyber Security Program Manager (CSPM) at 
NNSA sites resulted in an effective rating. 

■ Maintained and improved the NNSA cyber security architecture for NNSA Headquarters and sites 

■ Designed and built ESN-SIPRNet Gateway. Testing of the Gateway and the integration into ESN 
will begin in FY 2010. 

Major Outyear Priorities and Assumptions 

The outyear projections for Cyber Security total $504,764,000 for FY 2012 through FY 2015. With the 

increased prioritization of cyber security within NNSA, the program is working to develop a more 

robust set of performance metrics to better align the budget requirements to anticipated and 

demonstrated NNSA Cyber Security program performance outcomes. 
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■ Infrastructure Program 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


93,776 


99,011 


97,849 


The infrastructure program supports the cyber security operations and activities at NNSA sites. 
The cyber security operations and infrastructure program is built around a defense-in-depth 
approach for achieving cyber security in a highly networked enviromnent. The defense-in-depth 
approach is a combination of known best practices and cost strategy that relies on the intelligent 
application of techniques and technologies which exist today. The defense-in-depth approach 
consists of three major components: personnel, technology and operations. This approach 
recommends a balance between the protection capability and cost, performance, and operational 
considerations. The implementation of this approach will enable maintenance of a cyber security 
posture that complies with all DOE and NNSA policies and processes, while addressing the 
increasing number and complexity of cyber security threats, vulnerabilities and risks. 


In FY 2011, the request will provide for the implementation of enhanced cyber security capability, 
daily operations, cyber security infrastructure, and risk management. During FY 2010 and FY 2011, 
the Cyber Security program will provide leadership in the development and deployment of cyber 
security technologies for enhancement in incident management and the reduction of insider threat 
capabilities. During this period. Cyber Security funding wilt support research, development and 
deployment of the following technologies enterprise-wide; 

• Cyber Tracer - this tool will provide the department with the capability to handle cyber security 
incidents enterprise-wide. The developed technology will provide each site with the capability to 
share incident information real time within that site and allow for enterprise-wide corrective 
actions to take place. 

• Raytheon Oakley Systems’ InnerView - this tool is an insider threat solution that integrates 
monitoring, investigation, and forensics capabilities that protect against insider threats. This tool is 
an agent-based insider threat protection that provides visibility and control of desktops and laptops, 
whether connected to the network, at home, or completely offline. 

• Fidelis XPS - this tool provides a data detection leakage capability. It is a two-tiered architecture 
that consists of multiple policy sensors placed around the network to detect and/or prevent data 
leakage, and a central management console to distribute policies and collect/organize alerts. 

• Symantec/Vontu’s Data Loss Prevention Product - this tool provides the capability to quickly 
discover exposed confidential data wherever it is stored, with the broadest coverage of enterprise 
data repositories, and web content and applications. 

• Enterprise Secure Computing 25,500 21,500 21,500 

Enterprise Secure Computing provides state-of-the-art enterprise level classified computing 
infrastructure that enables effective collaboration and information sharing necessary for the NNSA 
complex. 

In FY 2011, activities will focus on daily operations, infrastructure enhancements and application 
deployment. Enterprise Secure Computing funding will support research, develop and deployment 
of the following technology enterprise- wide; 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


BMC Remedy Service Desk incident and problem management solution - BMC Remedy IT 
Service Management Suite, ITIL-based solution reduces the number of incidents handled, 
improves resolution times, and prevents future incidents from occurring. 

■ Technology Application Development 2,010 2,000 4,996 

Technology Application Development is responsible for developing and advancing policies and 
initiatives that will support short and long-term solutions to specific cyber security needs at the 
NNSA sites and headquarters locations. Technological innovation, research and development are 
critical components for NNSA to protect its assets in national and global technology driven 
environments. The research and technology development efforts will focus on emerging 
technologies and leverage existing technology resources to create a more secure environment. In 
addition, new strategies can be developed to support cyber security activity across NNSA and 
foster collaboration between organizations. 

In FY 2011, activities will focus on the enhancement of cyber security capability in the areas of 
incident management and disk encryptions. Funds will be used to implement risk mitigation 
processes to provide for improvement in the cyber security architecture. Actions will be taken to 
ensure these improvements are made which will include strengthening NNSA cyber security 
architecture for NNSA Headquarters and sites. NNSA will baseline the cyber security controls for 
confidentiality, integrity, and availability and will incorporate the certification and accreditation 
process into the cyber security architecture life-cycle model. Additionally, NNSA will employ a 
layered defense-in-depth cyber security model across the NNSA enterprise that will ensure 
integrated and layered protections are implemented consistently across NNSA computing 
environments. 

Total, Cyber Security 121,286 122,511 124,345 
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Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

■ Cyber Security (Homeland Security) 

Infrastructure Program 

The decrease in the infrastructure program reflects a reduction in the CAMS 
(configuration management, patch management and asset management) project. 

The funds were shifted to Technology Application. -1,162 


Enterprise Secure Computing 

No change. 0 

Technology Application Development 

The increase supports the implementation of risk mitigation processes complex- 
wide. +2,996 

Total, Cyber Security +1,834 
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Capital Operating Expenses and Construction Summary^ 
Capital Operating Expenses 


(dollars ip ttiousands) 



[ 

FY2009 1 

Fy2010 1 

FY2011 1 

General Plant Projects 


0 

4,400 

5,000 

Capital Equipment 


352 

360 

368 

Total, Capital Operating Expenses 


352 

4,760 

5368 


Outyear Capital Operating Expenses 

fdoliars in tl 

I 

1 



1 FY2012 1 

FY20J3 1 

FY20I4 1 

FY2015 1 

General Plant Projects 

0 

0 

0 

0 

Capital Equipment 

376 

384 

392 

401 

Total, Capita! Operating Expenses 

376 

384 

392 

401 


* Funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and general 
plant projects. The program no longer budgets separately for capital equipment and general plant projects. FY 2010 and 
FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 
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Science, Technology and Engineering Capability 
Funding Profile by Subprogram 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Operations and Maintenance 

30,000 

0 

20,000 

Total, Science, Technology and Engineering Capability 

30,000 

0 

20,000 


Outyear Funding Profile by Subprogram 

(dollars in thousands) 

I FY2012 I 1^2013 I FY 2014 | FY 2015 1 


Operations and Maintenance 

0 

0 

0 

0 

Total, Science, Technology and Engineering Capability 

0 

0 

0 

0 


Mission 

The program mission for Science, Technology and Engineering Capability (STEC) program’s mission is 
to make strategic investments in the national security science, technology and engineering capabilities 
and infrastructure base that are necessary to address current and future global security issues. The STEC 
budget is separated into its own budget line in order to more clearly describe the nature of these 
technical investments and seeks to honor the intent for which the investment funding is allocated. This 
program integrates the management, development, and maintenance of STEC capabilities that are relied 
upon by agencies across the Federal government and provides transparency, alignment, and 
accountability into the investments made in workforce and infrastructure to preserve national security 
STEC capability into the future. 

The facilities and the expert multidisciplinary workforce within the nuclear security enterprise provide 
decision makers with the ability to understand the state of international scientific and technological 
advances as well as project how these advances could affect national security. Furthermore, their unique 
multidisciplinary infrastructure is key to anticipating technological surprise and for providing rapid 
innovative solutions to complex technical problems faced by multiple agencies. To address these 
national security challenges beyond the nuclear stockpile, the administration is committed to both retain 
and nurture national security research and development (R&D) capabilities to serve broader national 
security interests. 

The principal objective of the FY 201 1 request is to fund a joint program between the Department of 
Defense-Under Secretary of Defense for Acquisition, Technology and Logistics/Defense Threat 
Reduction Agency (DTRA) and the Department of Energy-National Nuclear Security Administration 
(NNSA) to conduct R&D on counterterrorism, survivability, and weapon effects. The nuclear weapons 
design and engineering facilities of the NNSA laboratories and DTRA’s capability to assess radiation 
hardness and weapon effects will be used in a long term, jointly funded effort to achieve this objective. 
The DTRA/NNSA program will organize into the following five focus areas: 

1 . Advanced Science and Forensics, 

2. Experimental Capabilities, 

3. Science Based Output, 

4. Active Interrogation of Special Nuclear Material (SNM), and 
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5. Nuclear Weapons Effects Modeling and Simulation. 

The preponderance of the funding is targeted at two of these focus areas within the DTRA/NNSA 
program. The Advanced Science and Forensics focus area will concentrate on the advancement of 
theory in material science, plasma and nuclear science, investigation of innovative designs by 
computational modeling, experimental testing of innovative designs, demonstration of capabilities to 
customers, and forensics of a nuclear device for attribution. Research in this focus area will develop a 
new generation of transportable high performance radiation sources to support counter terrorism and 
weapon effects missions. The objective of the Active Interrogation of SNM focus area is to advance 
understanding of the phenomenology and technologies associated with various approaches to standoff 
detection of SNM and of nuclear weapons. These efforts seek to evaluate and to develop models, 
experiments, interrogation sources, signature detection systems, and supporting tools and capabilities. 
This focus area enhances and applies long-term NNSA nuclear weapon science capabilities related to 
probing materials and objects through developing active interrogation methodologies for detecting 
terrorist nuclear activities. 

Benefits 

NNSA’s nuclear security enterprise inffastmcture, with its unparalleled R&D capabilities, has 
underpinned national nuclear security from the Manhattan Project to the present. However, the national 
security landscape in the twenty-first century has changed dramatically. Nations and non-state actors 
pose imconventional warfare threats to the United States (U.S.) and our allies that could lead to 
significant loss of life, major damage to the nation’s infrastructure, severe economic consequences, 
and/or technological surprise. 

Other Federal agencies have made good use of the breadth of science and technology expertise of the 
NNSA laboratories. However, past focus has been on short-term and tactical projects of some urgency 
with specific deliverables that answer an immediate need. Using the partnership model with the unique, 
multidisciplinary workforce and infrastructure resident within the enterprise, results in an agile and 
responsive STEC enterprise that is cost efficient, includes accelerated capability development, and has 
quick response built-in. 

This enterprise would help assure political and military decision makers that flexible intellectual and 
infrastructure capabilities are available to respond to technological surprise and provide iimovative 
solutions to complex technical problems faced by agencies across the Federal government. To address 
these national security challenges beyond the nuclear stockpile, the administration is conunitted to both 
retaining and nurturing national security R&D capabilities that serve broader national security interests. 


Weapons Activities/ 

Science, Technology and Engineering Capability FY 2011 Congressional Budget 


54928A 


3/15/2010 



Annual Performance Results and Targets 

(R = Results; T = Targets) 


304 



54928A 


3/15/2010 


Weapons Activities/ 

Science, Technology and Engineering Capability FY 2011 Congressional Budget 




305 


FY 2009 Accomplishments 

While this is a new GPRA unit beginning in FY 201 1, the $30,000,000 provided by Congress in the 
Supplemental Appropriations Act, 2009, was placed in this budget. That funding is a building block that 
will help create a more robust strategic partnership between the intelligence community and the three 
NNSA national security laboratories. This partnership envisions an increased analysis capacity, as well 
as continually improving experimental and computational capabilities. The near-term, draft milestones 
for the workload associated with this investment include the following: 

• Produce plan for transitioning technical analyses of foreign nuclear weapons to modem simulation 
tools, including modem baselines (3Q FY 2010). 

■ Develop approach to assessing how foreign nuclear weapon programs could advance under a 
Comprehensive Test Ban Treaty, including full technical assessments (4Q FY 2010). 

■ Develop and evaluate new capability to assess specific foreign nuclear weapon technologies 
{4Q FY 2010). 

• Develop and evaluate new capability to assess foreign neutron initiator technology, from reanalysis 
of U.S. archival data through assessment with modem tools (4Q FY 2011). 

Major Outyear Priorities and Assumptions 

Outyear funding requests are pending the completion of a number of program plans in this area, 
including deliverables to Congress required by the Supplemental Appropriations Act, 2009, and 
associated with the 5-year Memorandum of Understanding with DTRA. 


Weapons Activities/ 

Science, Technology and Engineering Capability FY 2011 Congressional Budget 


54928A 


3/15/2010 



306 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 FY2011 


Science, Technology and Engineering Capability 

Operations and Maintenance 30,000 0 20,000 

• Weapons of Mass Destruction Analysis and 

Assessments 8,000 0 1,000 


This subprogram addresses two significant challenges in the area of weapons of mass 
destruction (WMD) analysis and assessments that are of particular relevance to NNSA 
capabilities. First is the challenge to deliver high specificity detection of nuclear materials 
that are often at a distance in complex scenarios (e.g., cargo, moving target). A second 
challenge is that of rapid, robust analysis and data evaluation of nuclear materials and 
debris to enable attribution. These two challenges provide opportunities to develop and 
maintain nuclear security capabilities including new radiation sources, measurement and 
instrumentation expertise, extension of high performance code capabilities, and material 
science expertise. 


■ Actinide Chemistry, Diagnostics, and 

Remote Detection 2,000 0 7,750 


Actinide Chemistry, Diagnostics and Remote Detection subprogram critical efforts are 
aimed at preventing the terrorist use of nuclear weapons. Actinide chemistry and 
diagnostics enable rapid and robust identification of the materials interdicted or collected. 
Key initiatives include the development of comprehensive nuclear materials databases, 
newly predicted signatures and rapid, high fidelity analytical techniques. Emphasis on 
debris forensics broadens radiochemistry research, nuclear cross section evaluation, and 
particle transport modeling. 

• Impacts of Energy and Environment on 

Global Security 0 0 1,000 

This subprogram supports development and application of the nuclear security enterprise’s 
resident expertise and methodologies needed to maintain the U.S. nuclear security mission 
that are adjacent to and strongly complement broader energy security problems. This 
includes modeling, simulation, theory and experimental capabilities that underpin problems 
in energy security from laser-based applications, fission/fusion systems, carbon treaty 
verification capabilities, special nuclear materials metallurgy skills associated with nuclear 
security, safety and disposal. 
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• Advanced Analysis, Tools, and Technologies 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


20,000 


10,250 


This sub-program invests in a portfolio of tools and technologies that will address threats 
across multiple national security domains including threat design, international safeguards, 
radiochemistry analysis, and material disablement. Integrated software tools that 
incorporate uncertainty quantification methodologies and validation of simulation results 
will benefit the nuclear security enterprise and a number of the national security partners 
that prioritize these important and emerging analysis concepts. Interagency interest in 
weapons effects and NNSA expertise will seek tools in areas such as consequence 
management and electromagnetic pulse threatened environments. Although nuclear 
materials characterization is directly relevant to nuclear emergency response operations and 
for surveillance of the current U.S. stockpile, simulation, development, and engineering of 
new materials and algorithms will enable robust characterization of aging or less well- 
characterized nuclear materials. High performance computing is integral to enabling a 
robust predictive capability in the service of national defense. Special purpose hardware 
and software, advancement in algorithm design and performance, advanced distributed 
processing, and appropriately secured computing facilities are aspects of this foundational 
technology. 

Total, Science, Technology and Engineering 

CapabiUty 30,000 0 20,000 
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Explanation of Funding Changes 


FY 2011 vs. 
FY 2010 
($000) 


Science, Technology and Engineering Capability 
■ Operations and Maintenance 

Weapons of Mass Destruction Analysis and Assessments 

Increase is due to the establishment of a new program to deliver 

high specificity detection of nuclear materials and to enable 

attribution of nuclear materials and debris. Including technical and 

core capabilities and infrastructure that support a range of WMD 

assessments and related national security threats. +1,000 

Actinide Chemistry, Diagnostics, and Remote Detection 

Increase is due to the establishment of a new program task enable 

rapid and robust identification of the materials interdicted or 

collected. Including activities designed to integrate technical core 

capabilities and tools across the portfolio of threat environments 

and among nuclear security enterprise partners. +7,750 

Impacts of Energy and Environment on Global Security 

Increase is due to the establishment of a new program to develop 

and apply expertise and methodologies needed to maintain the U.S. 

nuclear security mission that complements energy security 

problems. Specific tasks include the range of capabilities needed to 

analyze the potential effects of climate change and energy supplies 

on global security. +1,000 

Advanced Analysis, Tools, and Technologies 

Increase is due to the establishment of a new program to investigate 

a portfolio of tools and technologies that will address threats across 

multiple national security domains including threat design, 

international safeguards, radiochemistry analysis, and material 

disablement. +10,250 

Total Funding Change, Science, Technology and Engineering 

Capability +20,000 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses^ 


(dollars in thousands) 


FY2009 FY2010 FY2011 


General Plant Projects 

Capital Equipment 


0 

0 

250 

Total, Capital Operating Expenses 


0 

0 

250 


Outyear Capital Operating Expenses 

(dollars in 

diousands) 



1 FY2012 1 

FY20I3 j 

1 FY2014 1 

FY20I5 1 

General Plant Projects 

Capital Equipment 

250 

250 

250 

250 

Total, Capital Operating Expenses 

250 

250 

250 

250 


® Funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and general 
plant projects. The program does not budget separately for capital equipment and general plant projects. 
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Congressionally Directed Projects 


Funding Profile by Subprogram 

(dollars in thousands) 



FY 2009 Actual 

FY 2010 Current 

FY2011 


Appropriation 

Appropriation 

Request 

Congressionally Directed Projects 

22,836 

3,000 

0 


Description 

Starting in FY 2008, funding for Congressionally Directed projects was appropriated as a separate 
funding line although specific projects may relate to ongoing work in a specific programmatic area. 
The FY 2009 Onmibus Appropriations Act (P.L. 1 1 1-8) included 13 Congressionally Directed projects 
within the Weapons Activities appropriation. The FY 2010 Energy and Water Development and 
Related Agencies Appropriations Act (P.L. 1 1 1-85) includes $3,000,000 for one Congressionally 
Directed Project in support of Center for Innovation through Computational Simulation and 
Visualization, Purdue University, Calumet (IN). For FY 201 1 , no follow-on funding is requested. 
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Detailed Justification 

Congressionally Directed Projects 

• Advanced Engineering Environment for Sandia National 
Laboratories (MA) 

• Cimtrak Cyber Security (IN) for cyber security software 

• Secure Advanced Supercomputing Platform at Nextedge (OH) 

• Multi-Disciplined Integrated Collaborative Environment 
(MDICE) (MO) 

• Laboratory for Advanced Laser-Target Interactions (OH) 

• Center for Innovation through Computational Simulation and 
Visualization, Purdue University, Calumet (IN) 

• Technical Product Data Initiative (OH) 

• Arrowhead Center, NM State University, Las Graces, NM, to 
promote economic prosperity in New Mexico through 
economic development 

• Restore Manhattan Project Sites (NM), LANL, Los Alamos, NM, 
for historic preservation 

• Renewable Energy Planning (NV), NNSA, Nevada Test Site, for 
planning to maximize renewable energy production 

• Electronic Record for Worker Safety and Health (NV), 

UNLV, Clark County, project to digitize NTS worker's records to 
help Nevada Site Office improve response to worker claims 

• Distributed data driven test environment (OH) 

■ Matter Radiation interactions in extremes (MARIE) (NM) 

Total, Congressionally Directed Projects 


(dollars in thousands) 


1 FY2009 1 

FY2010 1 

FY2011 1 

1,427 

0 

0 

952 

0 

0 

3,806 

0 

0 

952 

0 

0 

2,379 

0 

0 

4,757 

3,000 

0 

952 

0 

0 

952 

0 

0 

475 

0 

0 

475 

0 

0 

1,427 

0 

0 

3,330 

0 

0 

952 

0 

0 

22,836 

3,000 

0 


Explanation of Funding Changes 


Congressionally Directed Projects 

Decrease results from no follow-on funding being requested for project. -3,000 



Total, Congressionally Directed Projects 


-3,000 
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Defense Nuclear Nonproliferation 
Proposed Appropriation Language 

For Department of Energy expenses, including the piuchase, construction, and acquisition of plant and 
capital equipment and other incidental expenses necessary for defense nuclear nonproliferation 
activities, in carrying out the purposes of the Department of Energy Organization Act (42 U.S.C. 7101 
et seq.), including the acquisition or condemnation of any real property or any facility or for plant or 
facility acquisition, construction, or expansion, and the purchase of not to exceed one passenger motor 
vehicle for replacement only, [$2,136,709,000] $2,687,167,000, to remain available until expended: 
[Provided, That, of the amount appropriated in this paragraph $250,000 shall be used for the projects 
specified under the heading “Congressionally Directed Defense Nuclear Nonproliferation Projects” in 
the joint explanatory statement accompanying the conference report on this Act], (Energy and Water 
Development and Related Agencies Appropriations Act, 2010.) 

Explanation of Change 

The FY 201 1 Request increase reflects the shift of the Pit Disassembly and Conversion Facility (PDCF) 
project from the Weapons Activities appropriation, with the goal of aligning management and funding 
responsibilities for the interrelated surplus plutonium disposition activities under a single appropriation. 
In addition, the increase supports $100,000,000 of the $400,000,000 the U.S. pledged to support the 
Russian plutonium disposition and supports the Research & Development of the Gas Turbine-Modular 
Helium Reactor (GT-MHR) located in Russia, as required under the Plutonium Management Disposition 
Agreement (PMDA). 


The funding increase for International Nuclear Materials Protection and Cooperation reflects new or 
additional Materials Protection, Control, and Accounting (MPC&A) upgrades at Rosatom Weapons 
Complex sites, expanded MPC&A upgrades at selected buildings to address outsider and insider threats, 
additional support for the sustainability of installed MPC&A upgrades, and expansion of MPC&A work 
to countries outside of Russia and the Former Soviet Union. The funding increase for Nonproliferation 
and Verification Research and Development primarily support a new testing and evaluation program at 
the Nevada Test Site (NTS) to address emerging technical challenges associated with the 
Administration’s nonproliferation objectives. The new capability at NTS will ultimately support U.S. 
capabilities to monitor international treaties and cooperative agreements, such as the Nuclear Non- 
Proliferation Treaty (NPT) and the proposed Fissile Material Cutoff Treaty (FMCT). 

Funding increases for the Global Threat Reduction Initiative reflect an acceleration of efforts to remove 
and/or dispose of high priority vulnerable nuclear materials from the out years into FY 2011 in support 
of the Administration’s nonproliferation goal announced in Prague on April 5, 2009 to secure all 
vulnerable nuclear materials around the world within four years. In addition, the funding increase 
reflects an acceleration of the pace of reactor conversions and of establishing a capability to produce 
Molybdenum-99 in the United States without the use of highly enriched uranium (HEU). 

The Nonproliferation and International Security funding decrease is primarily the result of a reduction in 
program activities in support of verification of disablement of the Democratic People’s Republic of 
Korea nuclear program. 
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Defense Nuclear Nonproliferation 
Overview 

Appropriation Summary by Program 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriatioo 

Appropriation 

Request 


Defense Nuclear Nonproliferation 

Nonproliferation and Verification Research and Development 

356,281 

317,300 

351,568 

Nonproliferation and International Security 

150,000 

187,202 

155,930 

International Nuclear Materials Protection and Cooperation 

460,592 “ 

572,050 

590,118 

Elimination of Weapons-Grade Plutonium Production 

141,299 

24,507 

0 

Fissile Materials Disposition 

41,774 

701,900 

1,030,713 

Global Threat Reduction Initiative 

404,640 ’’ 

333,500 

558,838 

Congressional Directed Projects 

1,903 

250 

0 

Subtotal, Defense Nuclear Nonproliferation 

1,556,489 

2,136,709 

2,687,167 

Use of Prior Year Balances 

-11,418 

0 

0 

Total, Defense Nuclear Nonproliferation 

1,545,071 

2,136,709 

2,687,167 


NOTES: FY 2009 funds appropriated in Other Defense Activities for the Mixed Oxide Fuel 

Fabrication Facility, and in Weapons Activities for the Waste Solidification Building and Pit 
Disassembly and (Conversion Facility (FY 2009 and FY 2010) are not reflected in the above 
table. 

Public Law Authorization: 

Energy and Water and Related Agencies Appropriations Act, 2010 (P.L. 1 1 1 -85) 

National Nuclear Security Administration Act, (P.L. 106-65), as amended 
National Defense Authorization Act for Fiscal Year 2010 (P.L. 1 1 1 -84) 


“ FY 2009 amount includes international contributions of $4,067,065 from Government of Canada, $387,335 from 
New Zealand, $837,600 from Norway, and $300,000 from South Korea. 

^ FY 2009 amount includes international contributions of $3,91 8,000 from the Government of Canada, and $5,722,212 
from the United Kingdom of Great Britain and Northern Ireland. 
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Outyear Appropriation Summary by Program 

(dollars ia thousands) 


Defense Nuclear Nonproliferation 

Nonproliferation and Verification Research and Development 

315,941 

317,558 

328,194 

351,145 

Nonproliferation and international Security 

161,083 

165,275 

169,861 

181,741 

International Nuclei Materials Protection and Cooperation 

570,798 

561,790 

558,492 

623,670 

Fissile Materials Disposition 

859,375 

1,010,642 

789,558 

743,600 

Global Threat Reduction Initiative 

599.994 

659.926 

987,138 

1,056,172 

Total, Defense Nuclear NonproUferatioD 

2,507,191 

2,715,191 

2,833,243 

2,956,328 


1 FY 2012 i 

1 Fy2013 i 

1 FY 2014 1 

I FY2015 } 


Mission 

The convergence of heightened terrorist activities and the ease of moving materials, technology and 
information across borders have made the potential for terrorism involving weapons of mass destruction 
(WMD) the most serious threat facing the Nation. Preventing WMD from falling into the hands of 
terrorists is a major national security priority of this Administration. The FY 201 1 budget request for 
DNN reflects the need to protect the United States (U.S.) and its allies from this threat. 

The DNN mission is to provide policy and technical leadership to limit or prevent the spread of 
materials, technology, and expertise relating to weapons of mass destruction; advance technologies to 
detect the proliferation of weapons of mass destruction worldwide; and eliminate or secure inventories 
of surplus materials and infrastructure usable for nuclear weapons -- in short, to detect, deter, secure, or 
dispose of dangerous nuclear material. 

Benefits 

The National Nuclear Security Administration’s (NNSA) nonproliferation programs seek to secure 
nuclear materials worldwide that could be used for weapons and to convert such materials for peaceful 
applications. Within the Nuclear Nonproliferation Research and Development activities, improved 
detection of nuclear material is being achieved through instrument development and extensive 
cooperation among federal and international agencies. These advanced detection techniques and 
analysis capabilities are a major part of the U. S. capability to detect nuclear weapon tests and nuclear 
materials production processes to assure that intelligence infonnation and agreed material controls are 
adequate in the face of increasing efforts by adversaries to obtain these capabilities. Demonstration of 
improved detection techniques, relying on state-of-the-art instrument advances to detect smaller and 
more specific types of material, in many cases remotely, are uniquely contributed by NNSA. Novel 
verification technologies and methodologies and realistic testing of detectors are also solely available 
from NNSA. Frequent interagency technical meetings and international comparisons, along with 
scientific peer review of each activity, guide these specific research and development programs. 

The DNN program supports the NNSA and Department of Energy (DOE) mission to protect our 
national security by preventing the spread of nuclear weapons and nuclear materials to terrorist 
organizations and rogue states. These efforts are implemented in part through the Global Partnership 
against the Spread of Weapons and Materials of Mass Destruction, formed at the G8 Kananaskis 
Summit in June 2002, and the Global Initiative to Combat Nuclear Terrorism, launched in Rabat 
Morocco in October 2006. 
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Performance 

All of the programs within the Defense Nuclear Nonproliferation appropriation support Secretarial 
Goal 3 - Security: Reduce nuclear dangers and environmental risks. NNSA will secure the most 
vulnerable nuclear materials worldwide within four years consistent with the commitmetns the 
President’s announced in Prague; strengthen the international safeguards system by developing new 
technologies, expertise, policies and partnerships; develop comprehensive models of the full life-cycle 
of fissile materials for analyzing weapons material properties, predictive simulation and proliferation 
risk; and enable ratification of new arms control measures through NNSA’s technical capabilities. 

In addition, select programs within this appropriation support Secretarial Goals I - Innovation: Lead 
the world in science, technology and engineering and Goal 2 - Energy: Build a competitive, low- 
carbon economy and secure America ’s energy future. 

NNSA will leverage its nuclear security science, technology, and engineering capabilities to promote 
solutions to Energy initiatives and support Innovation and education. 

Means and Strategies 

The pursuit of nuclear weapons by terrorists and states of concern makes it clear that our 
nonproliferation programs are urgently required, and must proceed on an accelerated basis. We will 
fully exploit the world-class expertise of our National Laboratories to increase our design, testing, and 
fielding capabilities for safeguards, detection, and verification technologies. 

The pace and nature of treaties and agreements, extremely poor economic conditions in many host 
countries, political and economic uncertainties in the former Soviet Union, and the unwillingness of 
threshold states to engage in negotiations can all have dramatic effects on the pace of program 
implementation and effectiveness. The Department will implement the following strategies: 

Interfaces, Partnerships and Working Relationships: NNSA partners with many U.S. agencies, 
international organizations, and non-governmental organizations to further our nonproliferation goals. 

All major policy issues are coordinated with the National Security Council, and we also work closely 
with the Departments of State, Defense, Homeland Security, Justice, Treasury, and Commerce. We 
leverage our nuclear nonproliferation research and development base within the National Laboratory 
complex to achieve program goals. In addition, NNSA coordinates with the Department of State and 
Nuclear Regulatory Commission on selected aspects of the fissile materials disposition program, and 
works with the IAEA to further international safeguards. We work with the United States Enrichment 
Corporation (USEC), the Tennessee Valley Authority (TV A), Babcock and Wilcox, and Nuclear Fuel 
Services in the disposition of surplus U.S. HEU, and USEC is also involved in the Russian HEU 
purchase agreement. The U.S. Industry Coalition is NNSA’s partner in the Global Initiative for 
Proliferation Prevention. The U.S. Agency for International Development, the Nuclear Energy Agency, 
the Intelligence Community, and other agencies are also participants. We anticipate continued frequent 
collaborations with the Department of Homeland Security, providing technical assistance and training 
for domestic interdiction and export control cases. 

The goal of the Russian Plutonium Disposition program is to work with Russia to dispose of at least 
34 MT of surplus Russian weapon-grade plutonium. In November 2007, DOE and its Russian 
counterpart agency, Rosatom, agreed on a revised program to dispose of surplus Russian weapon-grade 
plutonium. The Russian program relies on the use of fast reactors for plutonium disposition (the 
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existing BN-600 and the BN-800 currently under construction), operating under certain nonproliferation 
restrictions. Simultaneously, Russia continues to support research and development of the Gas Turbine- 
Modular Helium Reactor (GT-MHR) on a cost shar^ basis with the U.S., which could also be used for 
disposition should that technology become operational during the disposition period. The U.S. and 
Russian governments have completed negotiations of a Protocol that will amend the PMDA to reflect 
this revised program. It is expected that the Protocol to the 2000 PMDA containing these amendments 
will be signed in early 2010 and that both countries will begin disposing of their surplus plutonium in 
the 2018 timeframe. 

The PMDA Protocol, once approved by the two governments, calls for the U.S. to make available 
$400,000,000 to support plutoniiun disposition in Russia, subject to future appropriations. The balance 
of the more than approximately $2,000,000,000 remaining cost of Russia's plutonium disposition would 
be borne by Russia and, if available, non-U.S. govenunent contributions. Additional funds separate 
from the $400,000,000 would also be required to continue U.S. cost sharing of GT-MHR research and 
development in Russia, U.S. management and oversight of the overall Russian plutonium disposition 
program and to implement a bilateral monitoring and inspection regime. The request for FY 201 1 
includes the first $100,000,000 of the $400,000,000 pledge. Failure of the U.S. to execute the Protocol 
with Russia and contribute $400,000,000 would likely cause Russia to delay or terminate efforts to 
dispose of its weapon-grade plutonium. 

Securing Nuclear Weapons, Material and Expertise: For over a decade, the U.S. has been working 
cooperatively with the Russian Federation to enhance the security of facilities containing fissile material 
and nuclear weapons. The scope of these efforts has been expanded to protect weapons-usable material 
in countries outside the former Soviet Union as well. These programs fund critical activities such as 
installation of intrusion detection and alarm systems, and construction of fences around nuclear sites. 
Efforts to complete this work and to secure facilities against the possibility of theft or diversion have 
been accelerated. DOE has also established the Global Initiatives for Proliferation Prevention Program 
(GIPP), which is the only program in the U.S. Government that works to transition Former Soviet Union 
WMD scientists, engineers and related technical experts to commercial, non-weapons-related activities. 

Security upgrades were completed for Russian Navy nuclear fuel and weapons storage at the end of 
FY 2006 and were completed for Rosatom buildings covered by the February 2005 Bratislava 
Agreement at the end of calendar year 2008. Security upgrades to the nuclear warhead storage sites of 
the Russian Strategic Rocket Forces were completed in 2007 and upgrades to the Russian Ministry of 
Defense’s 12* Main Directorate nuclear warhead storage sites were completed at the end of calendar 
year 2008. Although the Bratislava Agreement workscope was completed in 2008, as agreed, a number 
of important areas/buiidings have been added to the scope of joint work; and these additional Materials 
Protection Control and Accounting (MPC&A) upgrades will be completed by 2012. 

Revitalizing International Safeguards: With the increasing number, size, and complexity of nuclear 
facilities deployed worldwide, the widespread entry into force of International Atomic Energy Agency 
(IAEA) additional protocols, and the emergence of new proliferation threats from both state and sub- 
state terrorist actors, the current workload of the IAEA far exceeds its resources. At the same time, the 
current generation of safeguards technologies is becoming outdated and the safeguards “human capital” 
base is aging and shrinking. As nuclear energy continues to expand, opportunities for proliferation will 
multiply and the gap between IAEA needs and resources will grow wider. 
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NNSA's Next Generation Safeguards Initiative focuses on revitalizing the U.S. safeguards technology 
and human capital base to ensure that the IAEA has the authorities, capabilities, technologies, expertise, 
and resources it needs to meet current and future challenges. In particular, NNSA coordinates and 
implements a dedicated program focused on developing advanced safeguards approaches, technologies, 
and equipment that will cultivate a new generation of specialists with expertise in a broad range of 
safeguards-relevant disciplines. 

Verifying Nuclear Programs in Countries of Proliferation Concern: The Nuclear Noncompliance 
Verification (NNV) program develops advanced technology applications to verify declared nuclear 
activities, detect undeclared nuclear materials and activities, and cany out dismantlement and 
verification of nuclear programs in countries of proliferation concern. The program also provides 
technical and operational support for U.S. Government policies and activities related to cotmtries of 
proliferation concern. In FY 201 1, the program will continue to support the Sue Party Talks and related 
USG efforts to prepare for denuclearization and verification activities in North Korea. The program also 
will develop and deliver new verification technologies or methods and will support continued U.S. and 
intemationd efforts related to the dismantlement and verification of proliferant-state nuclear programs. 

Countering Illicit Supplier Networks: DOE has a long history of providing the technical input to the 
interagency in the various interdiction activities conducted by the U.S. Government. However, in light 
of the escalation in these activities catalyzed by the uncovering of A. Q. Khan’s clandestine nuclear 
supply network, and the continued efforts by North Korea and Iran to pursue WMD technologies, the 
Nonproliferation and International Security program has developed a comprehensive capability to 
extract actionable information dealing with proliferation networks, technology transfers and 
involvement of entities and persons of interest in proliferation and terrorism. 

In addition, the program provides real-time technical and policy support for efforts by the U.S. 
Government in a timely manner to facilitate a wide range of counter proliferation and counterterrorism 
interdiction options. The backbone of this capability is comprised of various customized electronic 
database applications that exploit information and provide rapid, real-time technical support to the 
interagency on illicit transfers of proliferation-sensitive technology and commodities; technology 
assessments in the DOE complex and U.S. industry; updates on proliferation network off-shoots; 
support to the new IAEA role investigating proliferation networks; and evaluation of the impact of 
proliferation networks on global safeguards and export controls systems. 

Pre-Screening Cargo Containers for Nuclear and Radiological Materials: The world’s shipping 
network, with millions of cargo containers in transit, could conceal nuclear and radiological materials. 
The Megaports Program provides the tools for law enforcement officials to pre-screen the bulk of the 
cargo in the world trade system through work with international partners to deploy and equip key ports 
with the means to detect and deter illicit trafficking in nuclear and other radioactive materials. This 
effort supports the U.S. Department of Homeland Security’s Container Security Initiative. The FY 201 1 
budget supports the completion of four additional ports, which will increase the number of ports 
participating in and equipped through the Megaports Initiative to forty seven. 

NNSA Support to Presidential Initiative for Research and Development: The Nonproliferation and 
Verification Research and Development program continues to provide basic and applied research in 
advanced materials for radiation detection sensors, special nuclear material movement, uranium 
enrichment detection, and plutonium reprocessing/production detection. These multi-use technologies 
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are designed to support the nonproliferation mission, but also support fundamental research and 
development critical for Defense, Homeland Security, and the Intelligence Community. Additionally, 
the program provides research, development, production, and delivery of space- and ground-based 
sensors to detect nuclear detonations in support of national security and treaty monitoring/verification. 

Eliminating Russian Plutonium Production: The Elimination of Weapons Grade Plutonium 
Production (EWGPP) Program will result in the permanent shutdown of three nuclear reactors that 
currently have produced weapons-grade plutonium for Russian nuclear weapons. These reactors, which 
were the last three reactors in Russia that produced plutonium for military purposes, also provide 
necessary heat and electricity to two “closed cities” in the nuclear weapons complex. The two reactors 
in Seversk were shut dovm six months ahead of schedule in June 2008, leaving only the Zheleznogorsk 
reactor in operation. 

The FY 201 1 budget requests no funding for EWGPP. Previous budgets contained funding to shutdown 
the three reactors through (1) refurbishment of an existing fossil-fuel (coal) power plant in Seversk 
completed in December 2008; and (2) construction of a new fossil-fuel plant at Zheleznogorsk by 201 1 . 
The program officially received Critical Decision (CD)-4 approval on September 26, 2008, effectively 
terminating the Seversk project. The remaining activities to expand the full U.S. commitment of 
$285,000,000 to the Russian Federation will continue through the first quarter in FY 2010. This will 
eliminate the production of 1.2 MT annually of weapons-grade plutonium. The program is of high- 
value because plutonium that is never created does not have to be accounted for, or secured, and cannot 
be used by terrorists. 

Disposing of Surplus U.S. and Russian Weapon-Grade Fissile Material: The Fissile Materials 
Disposition program disposes of inventories of surplus Russian and U.S. weapon-grade plutonium and 
surplus U.S. weapon-grade HEU. The FY 201 1 budget request supports continuing efforts to dispose of 
surplus U.S. HEU including support for the Reliable Fuel Supply Program, and for design and 
construction of several plutonium disposition projects. In addition, funds will be used to support 
implementation of a revised program for disposition of Russian surplus weapon-grade plutonium based 
on the use of existing and planned fast reactors with certain nonproliferation conditions. These activities 
are of critical importance because they help to ensure that surplus fissile materials in the U.S. and Russia 
are permanently disposed of, and demonstrate U.S. and Russian leadership in working towards a 
nuclear-ft'ee world. A complementary fissile material reduction program, the HEU Transparency 
Program, continues to confirm the permanent elimination of HEU from the Russian weapons stockpile 
by monitoring the conversion of 30 MT of HEU to low-enriched uranium annually. The program has 
eliminated over 350 MT of HEU from dismantled Russian nuclear weapons of the 500 MT planned by 
the end of the HEU Purchase Agreement in 201 3. 

Joint Action Plan for Cooperation on Security Upgrades of Russian Facilities: An agreement on 
Nuclear Security Cooperation was reached between the Presidents of the U.S. and the Russian 
Federation during their February 2005 Bratislava Summit. This agreement includes, for the first time, a 
comprehensive joint action plan for the cooperation on security upgrades of Russian nuclear facilities at 
Rosatom and Ministry of Defense sites and cooperation in the areas of nuclear regulatory development, 
sustainability, secure transportation, MPC&A expertise training and protective force equipment. 

Preventing a Possible Terrorist Attack Using Civilian Nuclear or Radiological Materials: The GTRI 
mission is to reduce and protect vulnerable nuclear and radiological materials located at civilian sites 
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worldwide. GTRI directly supports the Administration’s goal announced in Prague on April 5, 2009 to 
secure all vulnerable nuclear material around the world within four years. The Joint Statement from the 
Moscow Summit in July 2009 and the September 2009 UNSC Resolution 1887 provide further global 
commitments to removal of nuclear materials and conversion of research reactors. 

Establishing a Capability to Produce Molybdenum-99; Molybdenum-99, or moly-99, is widely used in 
medical diagnosis and has been produced commercially with reactors using highly enriched uranium 
(HEU) fuel. Because of the nonproliferation mission to remove HEU from use, NNSA’s GTRI program 
has the lead for moly-99. As part of its nuclear nonproliferation mission, and in light of the current 
moly-99 supply shortage, GTRI is working to demonstrate moly-99 production without the use of HEU. 
GTRI is implementing projects to demonstrate the viability of non-HEU based technologies for large- 
scale commercial moly-99 production, including accelerator technology, low-enriched uranium (LEU) 
target technology, LEU solution reactor technology, and neutron capture technology.* 

Global Partnership: Our nonproliferation objectives cannot be met without strong cooperation/ 
partnership with other nations. The Global Partnership Against the Spread of Weapons and Materials of 
Mass Destruction, formed at the G-8 Kananaskis Summit in June 2002, renewed the G-8 nations’ (the 
U.S., Canada, France, Gennany, Italy, Japan, Russia, and the United BGngdom) commitment to address 
nonproliferation, disarmament, counter-terrorism, and nuclear safety issues. The G-8 leaders pledged to 
devote up to $20,000,000,000 over ten years to support cooperative efforts, initially in Russia, and have 
invited other similarly motivated countries to participate in this partnership. The U.S. is committed to 
provide $10,000,000,000 over ten years to be matched by $10,000,000,000 from the other members, 
attesting to the firm belief that nonproliferation concerns are of the highest government priority, and that 
this work is of paramount importance for the security of the nation and the world. A total of 
$3,855,000,000 has been costed from FY 2002 through FY 2009. The following table reflects the 
Department of Energy funds budgeted for FY 2010-2015, by country. 


U.S. Nonproliferation and Threat Reduction Assistance to Former Soviet States 


Summary by Country 



(dollars in millions) 



1 FY2010 1 

FY2011 1 

FY2012 1 

FY2013 1 Fy2014 ! 

FY2015 1 

Russia 

365.0 

347.3 

259.1 

119.7 

117.4 

117.4 

Kazakhstan 

15.1 

9.1 

15.6 

10.4 

5.1 

5.1 

Kyrgyzstan 

1.3 

1.6 

4.4 

0 

0 

0 

Ukraine 

9.3 

11.2 

18.1 

19.3 

31.7 

31.7 

Uzbekistan 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

Azerbaijan/Arracma 

7.1 

7.2 

6.8 

2.9 

1.4 

1.4 

Georgia 

5.8 

4.5 

1.4 

1.7 

1.7 

1.7 

Tajikistan 

0 

2.8 

0 

0 

0 

0 

Turkmenistan 

0 

0 

7.0 

2.6 

0.3 

0.3 

Total, Russia & FSU 

403.8 

383.9 

312.6 

156.8 

157.8 

157.8 


’ Isotope production at the Department of Energy is primarily the responsibility of the Office of Science with two exceptions: 
plutonium-238 production by the Office of Nuclear Energy (NE) and moiybdenum-99 production is supported by NNSA’s 
Global Threat Reduction Initiative (GTRI). 
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Validation and Verification 

To verify and validate program performance, NNSA conducts various internal and external reviews and 
audits. NNSA’s programmatic activities are subject to continuing review by the Congress, the 
Government Accountability Office, the Department’s Inspector General, the National Security Council, 
the Defense Nuclear Facilities Safety Board, the Department’s Office of Engineering and Construction 
Management, and the Department’s Office of Independent Oversight and Performance Assurance. Each 
year numerous external independent reviews are conducted of selected projects. Additionally, NNSA 
Headquarters senior management and Field managers conduct frequent, in-depth reviews of cost, 
schedule, and scope to ensure projects are on-track and within budget. 

NNSA has established a comprehensive validation and verification process as part of its Planning, 
Programming, Budgeting and Evaluation (PPBE) system. Long-term performance goals are 
established/validated during the Planning Phase and linked in a performance cascade to annual targets 
and detailed technical milestones. During the Programming Phase, budget and resources trade-offs and 
decisions are evaluated based on the impact to annual and long-term performance measures. These 
NNSA decisions are documented and used to develop the budget requests during the Budgeting Phase. 
Program and financial performance for each performance measure is monitored and progress verified 
during the Execution and Evaluation Phase. 

NNSA validation and verification activities during the PPBE Execution and Evaluation phase include a 
set of tiered performance reviews to examine everything from detailed technical progress to program 
management controls to corporate performance against long-term goals. This set of reviews includes: 

(1) Budget Formulation Validation; (2) the Independent Assessment process; (3) NNSA Administrator 
Program Reviews; (4) Program Manager Detailed Technical Reviews; (5) the NNSA Mid-Year Finance 
and Performance Review; (6) quarterly reporting of progress through the Department's performance 
tracking system, and (7) the NNSA Administrator's Aimual Performance Report. 

NNSA is performing annual internal self-assessments of the management strengths and weaknesses of 
each NNSA program. Among other things, this process helps NNSA ensure that quality, clarity, and 
completeness of its performance data and results are in accordance with standards set in the Government 
Performance and Results Act of 1993. 

The NNSA Administrator reviews each NNSA program as part of the NNSA's PPBE Evaluation 
process. These reviews, usually conducted annually, include the NNSA Management Council and focus 
on both technical and financial information to identify issues, monitor program progress, and make 
recommendations for corporate improvement. The focus of these reviews is to verify and validate that 
NNSA programs are on track to meet their long-term goals and annual targets. The program managers 
conduct more detailed reviews of each program. These Program Manager Detailed Technical Reviews 
are normally held at least quarterly during the year. The focus of these reviews is to verify and validate 
that NNSA contractors are achieving detailed technical milestones that result in progress towards annual 
targets and long-term goals. These two reviews work together to ensure that advance warnings are 
given to NNSA managers in order for corrective actions to be implemented. 

The results of all of these reviews are reported quarterly in the Department's performance tracking 
system and annually in the NNSA Administrator's Atmual Performance Report and the DOE 
Performance and Accountability Report (PAR). Both documents help to measure the progress NNSA 
programs are making toward achieving annual targets and long-term goals. These documents are at a 
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summary level to help senior managers verify and validate progress towards NNSA and Departmental 
commitments listed in the budget. 

In addition, the Government Accountability Office, Inspector General, National Security Council, Foster 
Panel, Defense Nuclear Facility Safety Board, and Secretary of Energy Advisory Board provide 
independent reviews of NNSA programs. 

Major Outyear Priorities and Assumptions 

Defense Nuclear Nonproliferation will play a key role in meeting the Administration’s nonproliferation 
objectives, to accelerate control of "loose nuclear materials" to secure and remove all vulnerable nuclear 
material from the most vulnerable sites by the end of 2012. In particular. Global Threat Reduction 
Initiative (GTRI) will have worked in 1 1 8 countries around the world to implement nuclear and 
radiological threat reduction in line with the Administration’s nonproliferation initiatives. By the end of 
2015, GTRI will have converted or verified the shutdown of 129 (65%) of the 200 HEU reactors at 
civilian sits, removed 4,597 kilograms (99%) of the approximately 4,604 kilograms of nuclear materials 
at civilian sites, and protected 3,946 (79%) of the 5,000 buildings with high-priority nuclear and 
radiological materials. The Second Line of Defense program will continue to make significant progress 
in the prevention and detection of illicit transfer of nuclear material through shipping ports and 
significant reduction of risk of terrorists acquiring radiological materials and include approximately 
650 border sites and 100 Megaports by the end of 2015. Nonproliferation and International Security 
funding in the outyears reflects the growth of the Next Generation Safeguards Initiative to strengthen 
global safeguards institutions, in particular the International Atomic Energy Agency (IAEA), and 
revitalize the U.S. safeguards technology and human capital base. The Fissile Materials Disposition 
(FMD) program will continue to work with Russia to dispose of its surplus weapon-grade plutonium in a 
transparent and irreversible manner and to dispose of surplus U.S. weapon-grade plutonium and highly 
emiched uranium in a similar manner. Nonproliferation and Verification Research and Development 
began executing the ten-year Integrated University Program and has created a new national security 
capability at the Nevada Test Site providing a technical foundation for addressing the challenges of the 
President’s nonproliferation objectives. 
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]>0£ Nuclear Nosproliferation Activities 
($ ia Millions) 


FY2009 

FY 2010 

FY20n 





Actual 

Appropriation 

Estimate 

FY2012 

FY 2013 

FY 2014 

FY2015 


NNSA 

Defense Nuclear Nonproliferation 

Waste Solidification Building " 

Pit Disassembly and Conversion Facility ^ 
Mixed Oxide Fuel Fabrication Facility ' 

1,545.1 

47.0 

38.4 

0 

1,499.0 

77.0 

89.1 

560.7 

1,909.9 

78.5 

193.0 

505.8 

1,796.0 

40.9 

188.1 

482.2 

1,874.9 

25.8 

245.0 

569.5 

2,251.7 

0 

241.1 

340.4 

2,546.5 

0 

192.4 

217.4 

Subtotal, NNSA 

1,630.5 

2^25.8 

2,687.2 

2,507.2 

2,715.2 

2,833.2 

2,956.3 

Nuclear Energy^ther Defense Activities 

Mixed Oxide Fuel Fabrication Facility ' 

467.8 

0 

0 

0 

0 

0 

0 

Total, DOE Funding 

2,098.3 

2,225.8 

2,687.2 

2,507.2 

2,715,2 

2,833.2 

2,956.3 


The FY 201 1 DNN budget request reflects a shift in emphasis from the Bratislava agreement 
accomplishments to increasing Second Line of Defense sites, and expansion of nuclear and radiological 
material removal under the GTRI in line with the Administration’s goal; as well as realigning the 
funding for fissile materials disposition within DNN. 

Department of Energy (DOE) Working Capital Fund (WCF) Support 
Beginning in FY 201 1 , NNSA programs wilt fund a pro rata share by appropriation of certain DOE 
Working Capital Fund activities. FY 201 1 projected NNSA program allocations are as follows: 
DOEnet ($482,000) for DOE telecommunications services; Financial Statement Audits ($4,514,000), 
previously budgeted by the DOE Office of Inspector General; Defense Contract Audit Agency (DCAA) 
Audits ($3,076,000) for procurement management; iManage ($3,121,000) for corporate systems that 
support the DOE accounting, finance, procurement and budgeting processes; and Financial Control 
Reporting Assessment ($1,502,000). The NNSA’s total contribution to the WCF from both Program 
and Program Direction funds for FY 201 1 is projected at $35,942,000. 

The NNSA Defense Nuclear Nonproliferation appropriation projected allocation of the DOE Working 
Capital fund for FY 201 1 is $3,205,61 8. 


* Funding in FY 2009 was appropriated in the Weapons Activities appropriation account. FY 20 1 0 - FY 20 1 5 funding is 
included in the DNN Appropriation. 

^ Funding in FY 2009 - FY 2010 was appropriated in the Weapons Activities appropriation account. FY 201 1 - FY 2015 
funding is included the DNN Appropriation. 

® Funding in FY 2009 was appropriated within the Odier Defense Activities appropriation. FY 20 1 0 - FY 20 1 5 funding is 
included in the DNN appropriation. 
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Historically Black Colleges and Universities (HBCU) Support 

The NNSA has established the program to target research opportunities for HBCU institutions to 
increase their participation in national security-related research and to train and recruit qualified HBCU 
graduates for employment within the national security enterprise. The majority of the efforts directly 
support program activities, and programs funded in the Defense Nuclear Nonproliferation appropriation 
plans to fund research with the HBCU totaling up to approximately $3,000,000 in FY 201 1, in areas 
including engineering, radiochemistry, material sciences, and sensor development. 
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Nonproliferation and Verification Research and Development 
Funding Profile by Subprogram 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Nonproliferation and Verification R&D 

Operations and Maintenance (O&M) 

Proliferation Detection 

195,400 

181,839 

225,004 

Homeland Security-Related Proliferation Detection [Non-Add] 

[50,000] 

[50,000] 

[50,000] 

Nuclear Detonation Detection 

142,421 

135,461 

126.564 

Subtotal, O&M 

337,821 

317,300 

351,568 

Construction 

18,460 

0 

0 

Total, Nonproliferation and Verification R&D 

356,281 

317,300 

351,568 

Outyear Funding Profile by Subprogram 

(dollars in thousands) 

1 FY2012 1 FY2013 | FY2014 | 

FY2015 1 

Nonproliferation and Verification R&D 

Operations and Maintenance 

Proliferation Detection (PD) 

182,614 183,549 

189,696 

202,962 

Homeland Security-Related Proliferation Detection 

[Non-Add] 

[50,000] [50,000] 

[50,000] 

[50,000] 

Nuclear Detonation Detection _ 

133,327 134,009 

138,498 

148,183 


Total, Nonproliferation and Verification R&D 315,941 317,558 328,194 351,145 

Mission 

This program reduces the threat to national security posed by nuclear weapons proliferation/detonation 
or the illicit trafficking of nuclear materials, through the development of new and novel technologies and 
the development of national and international treaty monitoring and verification capabilities. 

Benefits 

Using the unique facilities and scientific skills of NNSA and DOE national laboratories and plants, in 
partnership with industry and academia, the program conducts research and development that supports 
nonproliferation mission requirements necessary to close technology gaps identified through close 
interaction with NNSA and other U.S. government agencies and programs. This program meets unique 
challenges and plays an important role in the federal government by developing new technologies 
applicable to nonproliferation, homeland security, and national security needs. 

The Nonproliferation and Verification Research and Development (R&D) program has two 
subprograms that make unique contributions to the Government Performance and Results Act (GPRA) 
Unit Program Number 39. 

The Proliferation Detection (PD) subprogram leads the nonproliferation community R&D effort in 
advancing next-generation nuclear detection capabilities and methods to detect foreign nuclear materials 
and weapon production facilities and processes. The PD subprogram develops the tools, technologies, 
and techniques used to detect, locate, and analyze the global proliferation of nuclear weapon 
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technologies, with special emphasis on capabilities to detect the illicit diversion of special nuclear 
materials and on support for U.S. commitments to international treaties, such as the Nuclear 
Non-Proliferation Treaty (NPT) and the proposed Fissile Material Cutoff Treaty (FMCT). 

The Nuclear Detonation Detection subprogram develops and builds the nation’s operational space-based 
sensors to detect and report surface, atmospheric, or space nuclear detonations; produces and delivers 
advanced technology that enable operation of the nation’s ground-based monitoring networks to detect 
atmospheric nuclear detonations; and develops tools, technologies, and related science for collecting and 
analyzing forensic information related to nuclear detonations. Further, this subprogram forms the core 
U.S. R&D capability to support U.S. implementation and monitoring of treaties, such as the 
Comprehensive Nuclear Test Ban Treaty (CTBT). 

The R&D program supported a joint effort between the DOE Office of Science (SC) and the Department 
of Homeland Security (DHS) to construct approximately 200,000 gross square feet of laboratories, 
offices, and facilities, known as the Physical Sciences Facility (PSF), on the Horn Rapids Triangle at 
Pacific Northwest National Laboratory. In addition, the program supports the life extension upgrades to 
Building 325 in the Hanford 300 Area. This upgrade effort will replace and extend existing research 
capabilities being displaced, as a result of the closure and cleanup of the Hanford 300 Area. NNSA 
completed its commitment to support the PSF construction funding in FY 2009; no additional funds are 
requested in the outyears. 
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FY 2009 Accomplishments 

• Completed initial analysis of multiple signatures at uranium conversion plant(s) leading to new 
detection opportunities. 

• Completed design and testing of advanced focal plane array mass spectrometry detector. 

• Developed and fielded a robust detection system for stand-off detection and real-time 
characterization of Special Nuclear Materials (SNM) at distances of tens of meters. 

• Developed a technology to combine broad area search with focused high-resolution SNM detection 
technologies in real time. 

• Developed the plan for establishing a new capability at the Nevada Test Site in FY 2010 that 
addresses technical challenges associated with the Administration’s nonproliferation objectives, 
especially those relating to emerging treaties and cooperative agreements. 

• Began execution of the Integrated University Program to develop the next generation of nuclear 
engineering and nuclear science researchers for nonproliferation applications. 

• Designed, built, and delivered two operational sensors for the Global Positioning System (GPS) 
satellite constellation that monitor the Earth's surface, atmosphere, and space environment for 
nuclear tests. 

• Delivered the Regional Seismic Travel Time (RSTT) code for improved ground-based nuclear 
detonation detection. 

Major Outyear Priorities and Assumptions 

The FY 2012 - FY 2015 outyear projections for the R&D program total $1,312,838,000 and support 
R&D leading to detection systems for strengthening U.S. capabilities to respond to current and projected 
threats to national security posed by the proliferation of nuclear weapons, diversion of SNM, as well as 
support to international treaties and regimes. Almost a third of this funding is for production of sensors 
to support the nation’s operational nuclear detonation detection and reporting infrastructure through joint 
programs with DoD and provides both U.S.-only and international support to treaties. 
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Detailed Justification 


(doHars in thousands) 

FY2009 I FY2010 | FY2011 


Nonproliferation and Verification R&D O&M 

■ Proliferation Detection 195,400 181,839 225,004 

The Proliferation Detection (PD) subprogram provides technical expertise and leadership. The 
R&D efforts are focused on advanced technologies and approaches for detecting foreign 
proliferant activities, including fissile material and weapon production facilities, equipment, and 
processes. This also includes developing technologies for identifying and exploiting indicators of 
the use of these processes, facilities, or associated equipment and infi'astructure, both locally and 
remotely. The PD subprogram is especially interested in developing detection capabilities for the 
illicit diversion of special nuclear materials, both internal and external to facilities. 

The PD subprogram executes NNSA’s part of the Integrated University Program, which is a 
Congressionally mandated three-way effort between NRC, DOE, and NNSA to enable 
development of the next generation of nuclear engineers and scientific researchers. In 2010, a new 
testing and evaluation program was started at the Nevada Test Site (NTS) to address emerging 
technical challenges associated with the Administration’s nonproliferation objectives. The new 
capability at NTS will ultimately support U.S. capabilities to monitor international treaties and 
cooperative agreements, such as the Nuclear Non-Proliferation Treaty (NPT) and the proposed 
Fissile Material CutoffTreaty (FMCT). 

Additionally, the PD subprogram provides developed and validated technical knowledge to U.S. 
Government acquisition programs and the U.S. industrial base to support national and homeland 
security missions. Technical advances, new proven methodologies, and improvements to 
capabilities are transferred to operational programs through technical paitnerships, including the 
development of special prototypes to assist major acquisition efforts. A four-way Memorandum of 
Understanding between NNSA, DHS, DoD, and DNI enables a high degree of interagency 
coordination, leverages capability development across application boundaries, and eliminates 
unnecessary duplication of funding and effort, particularly in the cross-cutting research area of 
radiation detection. 

• Homeland Security-Related Proliferation Detection 

[Non-Add] [50,000] [50,000] [50,000] 

■ Nuclear Detonation Detection 142,421 135,461 126,564 

The Nuclear Detonation Detection (NDD) subprogram builds the Nation’s operational treaty 
monitoring and Integrated Tactical Waming/Threat Assessment space sensors, conducts R&D to 
advance analytic forensic capabilities related to nuclear detonations, and produces and updates the 
regional geophysical datasets and analytical understanding to enable operation of the Nation’s 
ground-based treaty monitoring networks. 
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(dollars in thousands) 

I FY2009 I FY2Q10 | FY20ir 

The satellite-based segment of the program builds the Global Burst Detector (GBD) and Space and 
Atmospheric Burst Reporting System (SABRS) payloads for detecting and reporting nuclear 
detonations. These payloads are launched on Global Positioning System (GPS) satellites and 
missile warning replenishment satellites. In addition to building the payloads, the program 
supports the integration, initialization, and operation of these payloads. The NDD subprogram 
supports the research, development, and engineering efforts to prepare next generation sensors. 

For FY 201 1, production and delivery of GBD and SABRS payloads will continue at a pace to 
support timely Air Force launch of host satellites. 

The ground-based segment of the NDD research program provides research products, with 
appropriate testing, demonstration, and technical support for use in the U.S. National Data Center 
and U.S. Atomic Energy Detection System. Through a Memorandum of Understanding with U.S. 
nuclear detonation detection agencies, NNSA provides the integrated geophysical models and 
nuclear event source models that enable global, regional, and specific site threat detection, 
reporting, and interpretation of nuclear events. The NDD subprogram also conducts a limited 
amount of applied research and system support in non-seismic ground-based detection 
technologies. 

The NDD forensics research program conducts research, technology development, and related 
science to improve post-detonation technical nuclear forensic capabilities. This segment addresses 
both debris and prompt signatures from a nuclear detonation, including the modeling to predict 
signatures for collection platming, collection technology, measurement or counting, and 
evaluation. 

Total, Nonproliferation and Veriflcation Research and 

Development O&M 337,821 317,300 351,568 
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Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 


Nonproliferation and Verification R&D O&M 

• Proliferation Detection (PD) 

The increase supports the Nevada Test Site for testing & evaluation of 

new technologies in support of treaty monitoring and verification. +43,165 

• Nuclear Detonation - Detection (NDD) 

The decrease reflects a return to baseline funding after a one-time 

Congressional increase in FY 2010. -8,897 

Total Funding Change, Nonproliferation Verification R&D +34,268 
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Capital Operating Expenses and Construction Summary 


Capital Operating Expenses’ 

(dollars in thousyids) 



[ 

FY2009 1 

FY2010 1 

FY2011 1 

General Plant Projects 


503 

518 

534 

Capital Equipment 


37,458 

38,582 

39,739 

Total, Capita! Operating Expenses 


37,961 

39,100 

40,273 


Outyear Capital Operating Expenses 

j FY2012 1 

(dollars in thousands) 
FY2013 1 FY2014 I 

FY2015 1 

General Plant Projects 

550 

562 

574 

586 

Capital Equipment 

40,931 

41,831 

42,731 

43,628 

Total, Capital Operating Expenses 

41,481 

42,393 

43,305 

44,214 


07-SC-05, Physical Sciences Facility, 
PNNL, (Construction), VL 

Total, Construction 


CoDStniction Projects** 


(dollars in thousands) 


Total 

Estimated 

Cost 

(TEC) 

Prior Year 
Appro- 
priations 

FY2009 

FY20I0 

FY 2011 

Unappro- 

priated 

Balance 

180,000- 

245,000 

0 

18,460 

0 

0 

0 



18,460 

0 

0 

0 


* Since funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and 
general plant projects, we no longer budget separately for capita! equipment and general plant projects. FY 201 0 and 
FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 

** This is a joint project funded by two DOE organizations, the SC and NNSA, and DHS. This table reflects NNSA funding 
only, except for the TEC. 
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Nonproliferation and International Security 
Funding Profile by Subprogram 


(dollars in thoasands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Nonproliferation and International Security 

Dismantlement and Transparency 

47,529 

72,763 

49,207 

Global Security Engagement and Cooperation 

44,076 

50,708 

47,289 

Internationa! Regimes atul Agreements 

40,793 

42,703 

39,824 

Treaties and Agj’eements 

17,602 

. 21,028 

19,610 

Total, Nonproliferation and International Security 

150,000 

187,202 

155,930 


Outyear Funding Profile by Subprogram 


Nonproliferation and Internationai Security 
Dismantlement and Transparency 
Global Security Engagement and Cooperation 
International Regimes and Agreements 
Treaties and Agreements 

Total, Nonproliferation and International Security 


(dollars in thousands) 


FY 2012 1 

FY2013 1 

FY2014 I 

FY 2015 1 

50,832 

52,155 

53,602 

57,351 

48,852 

50,124 

51,514 

55,117 

41,14! 

42,210 

43,383 

46,417 

20,258 

20,786 

21,362 

22.856 

161,083 

165,275 

169,861 

181,741 


Mission 

The Nonproliferation and International Security (NIS) mission is to prevent and counter the proliferation 
of weapons of mass destruction (WMD), including materials, technology and expertise, by state and 
non-state actors. In FY 201 1, NIS will provide policy and technical support for nonproliferation and 
associated treaties and agreements, domestic and international legal and regulatory controls, and 
diplomatic and counter-proliferation initiatives, and through cooperation with international organizations 
and foreign partners on export controls, safeguards, and security. 

Benefits 

Within the NIS program, four subprograms make unique contributions to Government Performance and 
Results Act (GPRA) Unit Program Number 41 . These four subprograms are described below. 

The Dismantlement and Transparency (D&T) subprogram provides policy and technical support for 
nonproliferation and arms control treaties and agreements that promote transparent WMD reductions; 
develops effective verification options for dismantlement of nuclear equipment, weapons and 
components; and develops monitoring equipment, technology and tools to ensure obligations of foreign 
governments are being met. D&T will administer activities involving the incorporation of safeguards 
into facility designs and development of related verification tools and methods. 

The Global Security Engagement and Cooperation (GSEC) subprogram supports implementation of 
United Nations Security Council Resolution (UNSCR) 1540 and the Global Initiative to Combat 
Nuclear Terrorism, by engaging in global cooperative efforts to strengthen nuclear infrastructure, 
safeguards, border security and export control systems, and to redirect WMD expertise in selected 
countries of concern to non-weapons related activities. GSEC works with foreign partners to ensure that 


Defense Nuclear Nonproliferation/ 

Nonproliferation and International Security FY 2011 Congressional Budget 


54928A 


3/15/2010 



335 


the development of their nuclear infrastructure emphasizes safeguards, security and related 
nonproliferation norms. 

The International Regimes and Agreements (IRA) subprogram provides policy and technical support to 
the International Atomic Energy Agency (IAEA) safeguards, multilateral supplier regimes, nuclear 
interdiction efforts, nonproliferation treaties and agreements, international physical protection activities 
designed to limit the spread of WMD and related items and technologies, and WMD export control and 
interdiction activities. IRA will work with domestic and international partners on developing a new 
global framework for civil nuclear commerce including developing a credible and reliable fuel supply 
concept. IRA will also review and recommend enhancements of the U. S. Government’s (USG) nuclear 
export control regime to be in-line with the development of new nuclear technologies and the new civil 
nuclear framework. IRA will work with the IAEA and other partners to continue the enhancement of 
physical protection and safeguards. 

The Treaties and Agreements (TA) subprogram supports implementation of bilateral and multilateral, 
Presidential-directed or Congressionally-mandated nonproliferation and international security 
requirements stemming from high-level nonproliferation initiatives, agreements and treaties. 
Specifically, the TA program conducts policy and technical analysis on urgent national security issues, 
proliferation trends in regions of concern, and options to strengthen international mechanisms for 
preventing proliferation. The TA program also will coordinate all activities and funding for the Next 
Generation Safeguards Initiative (NGSI). 

The NIS makes vital contributions to strengthen international security and the nuclear nonproliferation 
regime in four main areas: (1) Nuclear Safeguards; (2) Nuclear Controls; (3) Nuclear Verification/ 
Transparency; and (4) Nonproliferation Policy. The NIS safeguards nuclear material to ensure it is not 
diverted for non-peaceful uses, controls the spread of WMD material, technology and expertise, and 
verifies nuclear reductions and programs. In FY 20 1 1 , the program will strengthen its efforts through 
the following activities: supporting the maintenance and improvement of international nonproliferation 
regimes, including the Nuclear Non-Proliferation Treaty, the system of International Atomic Energy 
Agency safeguards, multilateral supplier regimes, and bilateral nuclear cooperation agreements; 
cooperating with foreign partners to improve national export controls, safeguards, physical protection 
systems, border security systems and to redirect WMD expertise; and applying technology in support of 
treaty and agreement verification and monitoring and international nuclear safeguards. 
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FY 2009 Accomplishments 

Nuclear Safeguards 

■ Recruited over 100 students for international safeguards internships at national laboratories, and 
funded 9 post-doctoral positions in international safeguards at the national laboratories, as part of 
NGSI efforts to reinvigorate the human capital resource base in international safeguards at the labs; 

■ Conducted 3 NGSI Lab summer courses on international safeguards for interns and other students; 

■ Co-sponsored with EURATOM an international workshop on human capital development and 
safeguards education for the next generation of safeguards professionals; 

• Continued 2008 activity to partner with 6 countries to develop safeguards systems concepts; 

• Trained over 1 ,000 foreign nationals in nuclear safeguards applications; 

• Engaged with 14 countries, ABACC and EURATOM on safeguards implementation and technology 
evaluation, and infrastructure for peaceful uses; 

■ Hosted 2 regional infrastructure workshops for coimtries interested in pursuing nuclear power; 

• Expanded the technology program with sufficient funds to explore advanced safeguards 
applications; 

■ Developed several new safeguards technologies and analytical methodologies; 

• Surveyed safeguards technology development in USG, industry, and academia, and 

• Completed the update to five-year NGSI Program Plan. 

Nuclear Controls 

• Continued to lead the five-state ‘core group’ efforts to update IAEA INFCIRC/225; 

• Advanced policy discussions on strengthened guidelines for enrichment and reprocessing technology 
in the Nuclear Suppliers Group (NSG); 

• Reviewed approximately 3,000 foreign WMD/missile procurements for sanctionable activity or 
diplomatic/interdiction response; 

• Reviewed 6,900 export licenses/requests for proliferation risk, recommending denial of 240; 

• Brought on-line the Proliferation Trade Control Directory; 

• Provided nearly $50,000,000 to the IAEA to establish an international nuclear fuel reserve; 

■ Agreed to several important technical amendments to the NSG control lists including amendments 
for stable isotope separations, machine tools, and UF6 resistant valves; 

• Engaged thousands of technical personnel at more than 100 former WMD facilities, in the former 
Soviet Union, Iraq, and Libya; 

• Trained 400 officials from 75 countries in IAEA physical protection training; 

• Conducted bilateral physical protection assessments in seven countries; 

• Secured partnership between NNSA and the U.S. Department of Defense on Middle East/South Asia 
border security; 

• Trained roughly 2000 licensors, enforcement officials, and industry representatives on export 
controls (both domestically and internationally); 

• Supported the first UNSCR 1 540 regional assistance request for the Caribbean community 
(CARICOM); 

• Established an on-going WMD Commodity Identification Training partnership with South Africa; 

• Re-established export control training and cooperation with Turkey; 

■ Expanded export control internal compliance engagement in Russia; 

• Expanded industry outreach collaborations with India, China, Pakistan, and Argentina; 

■ Initiated proliferation risk analysis and commodity-based training in Southeast Asia; 

■ Conducted dozens of training sessions on all aspects of WMD fuel and weapons manufacturing 
technologies for U.S. enforcement agencies (Department of Homeland Security (DHS), FBI); 
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■ Completed national versions of guidebooks to the Nuclear Suppliers Group Trigger List with both 
Russia and China, and 

• Engaged the Government of Iraq in border security capacity-building in line with its UNSCR 1 540 
request for assistance. 

Nuclear Verification/Transparency 

• Since 1995, monitored the conversion of a cumulative 375 metric tons (MT) of Russian highly- 
enriched uranium (HEU) from weapons (15,000 weapons) to low enriched uranium (LEU) 

(30 MT/1,200 weapons converted in FY 2009); 

• Completed 24 HEU monitoring visits annually to four Russian uranium processing facilities; 

■ Supported Six-Party Talks and performed and monitored agreed disablement activities at nuclear 
facilities in North Korea, and 

• Monitored shutdown of reactors and over 9 MT of Russian weapons-grade plutonium under the 
Plutonium Production Reactor Shutdown Agreement. 

Nonproliferation Policy 

• Managed 22 policy analysis projects undertaken by national laboratories, NGOs, and institutes of 
higher learning; 

• Commenced negotiations on arrangements and procedures to effect reprocessing consent provisions 
contained in U.S.-India Agreement for Cooperation; 

• Served as DOE/NNSA representative to the interagency process on the Fissile Material Cut-Off 
Treaty and the Comprehensive Test Ban Treaty; 

■ Supported negotiations on a START follow-on treaty; 

• Commenced negotiations with URENCO countries and France on a nuclear cooperation agreement 
to create a legal framework for construction of an AREVA enrichment facility in the United States; 

■ Supported the entry into force of the India Agreement for Cooperation; 

• Participated in and organized Track II engagement activities; 

• Developed policy analysis and options for downblending additional quantities of HEU, and 

• Completed a draft Nonproliferation Impact Assessment for the Global Nuclear Energy Partnership. 

Major Outyear Priorities and Assumptions 

The NIS outyear fimding profile totals $677,960,000 (FY 2012 - FY2015) will place increasing 
emphasis on the Next Generation Safeguards Initiative (NGSI), a program designed to strengthen IAEA 
safeguards and revitalize the U.S. technical and human capital base that supports them. The program 
will address looming gaps in IAEA safeguards through generational improvements in safeguards 
technology, recruitment of expertise, political and technical analyses of issues and challenges, assistance 
in implementing safeguards, and collaboration with foreign partners. 

NGSI complements related NIS priorities to reduce proliferation risks associated with growing 
international interest in the use of nuclear power. IAEA safeguards must be credible and effective in 
deterring the diversion of nuclear materials and reassuring states that peaceful-use commitments are 
upheld. Another priority is the development and implementation of reliable fuel services as an 
alternative to the further spread of enrichment and reprocessing capabilities. NIS will work with other 
Departmental elements and U.S. agencies to promote such concepts. Assuring that states adopt 
safeguards and security measures in line with the highest international nonproliferation standards is 
another priority. 
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The NIS funding profile also will provide for activities that prevent and counter WMD proliferation, 
including continued support for U.S. efforts to address proliferation by Iran, North Korea, and 
proliferation networks, implement nuclear arms reduction and associated agreements, strengthen 
international nonproliferation agreements and standards, implement statutory export control and 
safeguards requirements, encourage global adherence to and implementation of international 
nonproliferation requirements, and support high-priority diplomatic initiatives. 
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Detailed Justification 



(dollars in thousands' 

1 


FY 2009 

FY2010 

FY2011 

Dismantlement and Transparency 

47,529 

72,763 

49,207 


The Office of Dismantlement and Transparency reduces or eliminates proliferation concerns by promoting 
transparent arms reductions, including negotiating, implementing and strengthening U.S. nonproliferation 
and arms control treaties and agreements, and developing the required verification technologies and 
approaches and associated transparency-monitoring tools. This office is responsible for the following 
program elements: U.S.-Russian Federation Plutonium Production Reactor Agreement (PPRA); 
U.S.-Russian Federation Highly Enriched Uranium (HEU) Purchase Agreement; the Chemical Weapons 
Convention (CWC); nuclear testing limitations; policy development for the Strategic Arms Reduction 
Treaty (START) and the Treaty of Moscow; future nonproliferation initiatives; and activities under Next 
Generation Safeguards Initiative (NGSI) to develop advanced safeguards equipment and technologies for 
the U.S. Government and in coordination with the International Atomic Energy Agency (IAEA). This 
office will promote the incorporation of safeguards into facility designs and design new related verification 
tools and methods. 


■ Warhead Dismantlement and Fissile 

Material Transparency 15,883 18,132 16,911 

The Warhead Dismantlement and Fissile Material Transparency (WDT) program develops 
technologies and approaches for transparent reductions and monitoring of nuclear warheads and fissile 
material, and supports U.S. Government policy development and implementation for potential future 
transparency initiatives and the following current treaties and agreements: START, the Treaty of 
Moscow, the Threshold Test Ban Treaty; Limited Test Ban Treaty, the CWC, and the PPRA. The 
WDT program is responsible for all monitoring and policy aspects of PPRA implementation, and 
works on behalf of the Secretary of Energy to fulfill DOE's responsibilities as the U.S. Government's 
Executive Agent for the Agreement. In addition, the WDT program provides DOE/NNSA support to 
activities of international organizations to develop an International Monitoring System for detecting 
nuclear explosions worldwide and serves as the DOE/NNSA focal point for U.S. interagency policy 
development and international negotiations and activities associated with the potential ratification and 
entry-into-force of the Comprehensive Test Ban Treaty (CTBT). The WDT program also serves as the 
DOE/NNSA focal point for U.S. Interagency policy development and international negotiations 
associated with implementation of the START and Moscow Treaties, and the development of a 
START follow-on agreement with Russia. This work includes the development and assessment of 
advanced technical concepts for warhead and fissile material transparency, monitoring and 
dismantlement verification to assure the technologies needed to protect our national interests, including 
those needed to verify arms control and nonproliferation agreements essential to our security, are 
developed. 


Defense Nuclear Nonproliferation/ 

Nonproliferation and International Security FY 2011 Congressional Budget 


54928A 


3/15/2010 




342 


Nuclear Noncompliance Verification 


(dollars in thousands) 


FY 2009 

FY2010 

FY 2011 

14,983 

36,865 

15,728 


The Nuclear Noncompliance Verification (NNV) program provides advanced technology applications 
to verify declared nuclear activities, detect undeclared nuclear materials and activities, and support the 
verifiable dismantlement of nuclear programs in countries of proliferation concern. Program activities 
are closely coordinated with the work of the NNSA Nonproliferation and Verification Research and 
Development program to ensure that state of the art technology is incoiporated into the work. In 
addition, the NNV program oversees DOE support for the U.S. Support Program (USSP) to IAEA 
Safeguards, which develops equipment and technologies and provides inspector training and technical 
consultant support to the IAEA Department of Safeguards. USSP assistance aims to increase the 
overall effectiveness and efficiency of IAEA safeguards and strengthen IAEA capabilities to detect 
imdeclared nuclear activities. Other specially-designed tools and technologies will also be developed 
to address unique proliferation threats. In FY 201 1 , the NNV program will complete the development 
of three verification toots, technologies, or analyses, and accelerate planning and readiness to support 
verifiable dismantlement of nuclear programs in countries of proliferation concern. In supporting 
NGSI through a joint roadmap to develop enabling technologies for international safeguards, these 
efforts will need to involve significant coordination with the IAEA, particularly in the area of new and 
emerging proliferation threats. 


■ HEU Transparency Implementation 16,663 17,766 16,568 

The HEU Transparency program annually monitors the conversion of 30 metric tons (MT) of Russian 
HEU into low enriched uranium (LEU), to provide confidence that the LEU purchased under the 1993 
HEU Purchase Agreement is derived from dismantled Russian nuclear weapons processed and 
eliminated from Russia’s weapons stockpile and used for peaceful purposes in the United States. 
Reciprocal transparency monitoring visits are conducted to ensure the nonproliferation objectives of 
the Agreement are met. The program also provides support to Transparency Review Committee 
negotiating sessions with Russian counterparts to update transparency procedures as new facilities and 
processes are introduced, and to resolve issues related to program implementation. In FY 201 1 , the 
HEU Transparency program will complete 24 monitoring visits, monitor the conversion of 30 MT of 
Russian HEU to LEU for a cumulative total of 432 MT downblended and verifiably eliminated, 
support a Russian monitoring visit to the United States, and continue to monitor and assess Russian 
transparency data. 


Global Security Engagement and 

Cooperation 44,076 50,708 47,289 

The Office of Global Security Engagement and Cooperation (GSEC) engages in global cooperative efforts 
to assist partner states in implementing and enforcing nonproliferation obligations and in detecting and 
deterring proliferators seeking weapons of mass destruction (WMD). GSEC helps states to strengthen 
nuclear safeguards and infrastructure requirements to prevent the diversion of nuclear materials; strengthen 
national WMD export control systems at the governmental and industry level; develop technically effective 
approaches to enhance regional security and prevent proliferation in volatile areas; and transition and 
engage WMD scientific communities to advance security objectives. This office is responsible for the 
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(dollars in thousands' 

1 

FY2009 

FY 2010 

FY2011 


following program elements: Confidence Building Measures program; International Nuclear Safeguards 
and Engagement program; International Nonproliferation Export Control program; Cooperative Border 
Security program; and Global Initiatives for Proliferation Prevention, 


■ Confidence Building Measures 1,000 2,000 1,911 

The Confidence-Building Measures (CMBS) program promotes international technical collaboration in 
regions of proliferation concern. The program currently promotes international cooperation on 
nonproliferation nuclear forensics and seismic monitoring cooperation in the Middle East. CMBS also 
will support a number of seismology collaborations in the Middle East, such as assisting in the 
sustainment and operation of the Comprehensive Test Ban Treaty (CTBT) International Monitoring 
System, The program also will strengthen its support of regional centers of nonproliferation excellence 
to promote regional capacity-building and foster sustainability of assistance efforts. In particular, 
CMBS will assume management of the Cooperative Monitoring Center in Amman, Jordan and this 
change is reflected in this budget request. 

■ International Nuclear Safeguards 

and Engagement Program 12,418 13,831 12,883 

The International Nuclear Safeguards and Engagement Program (INSEP) supports U.S. and 
international nonproliferation objectives by strengthening the international safeguards regime. In 
FY 2011, INSEP will continue to serve as a key implementing element of the Next Generation 
Safeguards Initiatives, working with foreign partners to develop safeguards technologies to detect illicit 
diversion or transfer of nuclear material throughout the nuclear fuel cycle and to strengthen indigenous 
safeguards systems. Also, INSEP will expand its cooperation with countries in the Middle East and 
North Afiica that have credible plans for nuclear power development to establish inffastractures that 
emphasize safety, security, and appropriate safeguards. 

■ International Nonproliferation 

Export ControP 12,939 12,501 11,643 

The International Nonproliferation Export Control Program (INECP) strengthens national systems of 
export control, focusing on countries and regions of proliferation concern. INECP has two primary 
program components: international cooperation and training for USG export enforcement agencies. 
Internationally, INECP works with established and emerging supplier states, high volume trans- 
shipment countries, and transit states located close to suppliers. In FY 2011, INECP will continue to 
focus on industry outreach and Commodity Identification Training, which teaches customs agents and 
other officials to recognize WMD-sensitive goods. In addition, INECP will capitalize on regional 
outreach opportunities and leverage INECP-trained experts in regional best practices engagements. 


“ In FY 2010, the International Nonproliferation Export Control activities became a stand alone program to differentiate its 
distinct mission from the Cooperative Border Security Program. Funds for INECP only are reflected for FY 2009 and 
FY 2010. 
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(dollars in thousands) 


FY2009 


FY2010 


FY2011 


Training for USG agencies will provide specialized, commodity-specific information to U.S. law 
enforcement agencies •with the authority to investigate export control violations, including 
DHS/Custom and Border Protection, DHS/Immigration and Custom Enforcement, FBI and others. 


• Cooperative Border Security 

Program’ 2,311 2,669 2,489 

The Cooperative Border Security Program (CBSP) provides comprehensive analytical and technical 
support to facilitate the development of sustainable border control systems in regions of proliferation 
concern. The program will improve surveillance, detection, and interdiction capabilities to mitigate the 
risks of illicit smuggling in WMD and related commodities through border control analysis to identify 
deficiencies and develop solutions to mitigate the identified weaknesses. CBSP is currently engaging 
with the Iraqi Ministry of Interior on a proof of concept project to demonstrate a border control system. 
In FY 201 1, the program will expand efforts within high-priority regions of the Middle East and 
Central Asia. 


■ Global Initiatives for Proliferation 

Prevention 15,408 19,707 18,363 

The Global Initiatives for Proliferation Prevention (GIPP) advances global nonproliferation efforts by 
helping to impede transfers of weapons of mass destruction expertise and know-how to terrorist 
organizations and rogue states by working with former WMD scientists and technical personnel in non- 
weapons related activities aimed at advancing security and nonproliferation objectives. In FY 201 1, the 
program will continue to exclusively target high priority institutes in line with an interagency risk 
assessment. In Russia, new work will focus on technologies that support global security and 
nonproliferation, and cost-share activities will be emphasized where possible. In Iraq, engagement will 
remain steady based on assessed risk. 


International Regimes and Agreements 40,793 42,703 39,824 

The Office of International Regimes and Agreements (IRA) raises WMD proliferation barriers and 
strengthens international nonproliferation regimes and agreements. The I^ negotiates, implements and 
strengthens multilateral supplier regimes, conventions, treaties, guidelines, and other institutions that limit 
the spread of nuclear and other WMD and their supporting technologies and systems for delivery. The 
IRA also is responsible for implementing statutory requirements for the regulation of U.S. exports and the 
application of international safeguards in the U.S., and cooperates with other U.S. agencies to support the 
interdiction of WMD items and enforcement of export controls. In support of NGSI and U.S. efforts to 
manage the global expansion of nuclear power, in FY 2011, IRA will focus on policy and analytical 
support to IAEA safeguards and strengthening the pool of U.S. experts to support IAEA safeguards; 
promote concepts for reliable fuel services to discourage the spread of sensitive fuel cycle technologies; 


‘ In FY 201 0, the Cooperative Border Security activity has become a stand alone program to differentiate its distinct mission. 
Funds for this activity are now reflected under Cooperative Border Security section. 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


support completion of improved international physical protection standards; and provide technical support 
for diplomatic efforts relating to the Nuclear Non-Proliferation Treaty, a Fissile Material Cut-Off Treaty, 
and associated agreements. IRA will also provide statutorily mandated support for the negotiations and 
implementation of 123 Agreements and physical protection requirements associated with U.S. obligated 
nuclear exports. 


• WMD Interdiction and Multilateral 3,926 4,136 7,107 

Supplier Policy* 

The WMD Interdiction and Multilateral Supplier Policy program has a dual role of developing 
multilateral supplier regime policies and contributing to WMD interdiction at home and abroad. 
Specifically, the Interdiction Technical Analysis Group (ITAG) provides critical technical support, 
real-time “reach-back” capabilities, and policy guidance to USG interdiction groups and activities and 
support for the Proliferation Security Initiative and the implementation of U.S. nonproliferation 
sanctions. The program also provides technical support to U.S. Government diplomacy within the 
Nuclear Suppliers Group (NSG), the NPT Exporter's (Zangger) Committee, the Missile Technology 
Control Regime (MTCR), the Australia Group (AG), and the Wassenaar Arrangement, and provides 
analyses of WMD proliferation risk and technology needs of countries of proliferation concern (choke- 
points). The program also is the lead for the U.S. Government in developing and negotiating 
guidelines for the minimization and management of HEU. In FY 201 1, the program will enhance DOE 
National Laboratory technical support to the USG interdiction groups; increase coverage of WMD 
technologies in the technical reference guides; and provide assessments of WMD-related items, 
proliferation program choke-points and international trade flows to determine interdiction 
opportunities. Also, in FY 201 1, the program will continue its leading role in supporting the 
development of supply policies in the multilateral supplier regimes (such as the NSG) to ensure they 
adequately reflect the latest technology developments in the nuclear fuel cycle and dual-use 
technology. In 201 1, the program will continue playing a leading role in the Fundamental Review of 
the NSG control lists. The program also seeks to bring innovative ideas and briefings on WMD 
proliferation to the NSG Information Exchanges Meetings to raise awareness among suppliers. 


• Global Regimes 3,221 7,628 3,864 

The Global Regimes program develops policy and provides program oversight on nuclear 
nonproliferation and international security issues and nuclear treaties and agreements, including support 
for issues pertaining to the NPT, multilateral regimes and groups, and the United Nations Conference 
on Disarmament. Issues include negotiations on a Fissile Material Cut-Off Treaty; the IAEA Technical 
Cooperation (TC) program that facilitates access by IAEA Member States to the peaceful use of nuclear 
energy; bilateral Agreements for Cooperation in the Peaceful Uses of Nuclear Energy (imder Atomic 
Energy Act Section 123); the Biological Weapons and Toxins Convention (BWC); and development of 
reliable nuclear fuel service concepts. The Global Regimes program also assists in the formulation 


* In 201 1 , the Interdiction and Multilateral Export Control Teams have been combined to streamline functions. The new 
name is WMD Interdiction and Multilateral Supplier Policy. 
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) 

FY2009 

FY2010 

FY2011 


of internationally-agreed mechanisms to ensure that states have reliable access to the nuclear fuel 
market, providing policy and technical expertise to these agreements. Moreover, the program ensures 
that the development and implementation of such arrangements meet U.S. national security and foreign 
policy objectives. In FY 2011, the program will provide statutorily-mandated technical assistance to 
negotiations supporting agreements for cooperation and their administrative arrangements, represent 
DOE/NNSA in potential negotiations on a Fissile Material Cut-Off Treaty (FMCT) and all NPT 
meetings and consultations, represent DOE/NNSA at the BWC Intersession Working Group meetings, 
and lead the development of assured fuel supply concepts and activities. The program will also support 
the development and implementation of a new framework for civil nuclear cooperation as called for by 
the President to reduce reliance on indigenous development of enrichment and reprocessing efforts by 
recipient states. 


Nuclear Safeguards Program 12,391 12,946 12,073 

The Nuclear Safeguards program develops and implements DOE and international safeguards policies 
and approaches through several efforts in support of U.S. and departmental priorities, principally the 
NGSI. The Nuclear Safeguards program develops safeguards policy positions in the interagency 
process and supports the development of policy at the IAEA through the Director General’s Standing 
Advisory Group on Safeguards Implementation. The program’s Voluntary Offer Agreement (VOA) 
Safeguards implementation meets existing treaty obligations through the application of safeguards at 
selected U.S. sites and maintains the DOE portion of the Eligible Facilities List. The program’s 
Additional Protocol (AP) implementation addresses issues and concerns arising within the DOE 
complex regarding obligations under the U.S. AP. The Nuclear Safeguards program develops new 
approaches and safeguards concepts to improve the effectiveness and efficiency of IAEA safeguards 
verification, including the incorporation of safeguards into facility designs, and works to reinvigorate 
the human capital aspects of the safeguards regime, which will be essential to combat proliferation in 
view of a rapidly growing and dynamic international fuel cycle. In FY 201 1, the program will 
investigate new safeguards concepts for enrichment plants. The program also will provide technical 
analysis and support for international safeguards and nonproliferation policy, including the assessments 
necessary to support regulatory and governance processes and conduct proliferation risk assessments of 
new teclmologies and facilities including those related to the global expansion of nuclear power. 

Export Control Licensing Operations 11,686 12,136 11,318 

IRA has statutory requirements to support domestic export licensing operations. This includes 
reviewing and providing advice on U.S. export license applications for dual-use items (equipment, 
materials, technology and software) and munitions that could have uses in the development of nuclear, 
chemical, and biological weapons and their delivery systems. The Licensing Operations program 
performs technical and nonproliferation reviews of DOE sensitive software code requests and DOE 
programs/projects involving foreign nationals. For these purposes, the program maintains the 
Proliferation Information Network System (PINS), an automated, wide-area, classified system for the 
review and evaluation of export requests and technology transfers to foreign nationals, as well as 
providing for the development and coordination of technical and nonproliferation studies on sensitive 
technology and related policy. The program also operates and maintains a state-of-the-art Nuclear 
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Suppliers Group (NSG) Information Sharing System (NISS), a secure internet-based system that allows 
NSG members to share real-time information on license denials to prevent proliferation and provides 
related technical support to regime members; and has under development an information sharing 
system for the Australia Group, the multilateral regime for controls of chemical and biological warfare 
related dual-use items. The Licensing Operation program draws on unparalleled technical expertise to 
support control list changes in multilateral export control regimes and ensure consistency with U.S. 
export control regulations. 

In cooperation with the Department of Homeland Security, the program also provides export 
enforcement training on WMD-related technologies to DOD border security programs; performs 
technical reviews of suspicious shipments for proliferation risk; shares technical proliferation 
assessments to identify export control vulnerabilities and critical technology needs of countries of 
proliferation concern; and provides access to the Proliferation Trade Control Directory (PTCD) for 
identification of manufacturers of export-controlled goods to aid in inspection and seizure of illegal 
shipments. The program participates in weekly USG interagency export licensing groups; interacts 
closely with the interagency on dual-use license application reviews; and maintains, with the 
Department of Commerce, the “Nuclear Referral List,” which identifies nuclear dual-use items 
requiring special attention. It also provides export control and nonproliferation guidance to U.S. 
industry and a wide range of DOE activities to help ensure compliance across the DOE complex and its 
contractors. 

• Export Control Multilateral’ 3,880 0 0 

The Export Control Multilateral program provides technical and policy support to U.S. Government 
diplomacy within the Nuclear Suppliers Group (NSG) and the NPT Exporters’ (Zangger) Committee, 
the Missile Technology Control Regime (MTCR), the Australia Group (AG) for chemicaVbiological- 
related items, and the Wassenaar Arrangement for items controlled for national security reasons. The 
Export Control Multilateral program draws on the unparalleled technical expertise in the national 
laboratories and is a recognized international leader in the area of nuclear export controls. This 
program develops timely and topical analyses of WMD proliferation risk and programs of concerns, 
identifying export control vulnerabilities and critical technology needs of countries of proliferation 
concern (choke-points). In FY 201 1, the program will continue to lead the U.S. effort to conduct a 
fundamental review of the NSG control list to ensure it adequately reflects the latest technology 
developments in the nuclear fuel-cycle and dual-use technology. 


’ In 201 1, the Interdiction and Multilateral Export Control Teams have been combined to streamline fimctions. The new 
name is WMD Interdiction and Multilateral Supplier Policy. 
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■ International Nuclear Security 

5,689 

5,857 

5,462 


The International Nuclear Security program strengthens global physical security norms and practices by 
conducting bilateral physical protection assessments, as required under the 1978 Nuclear 
Nonproliferation Act, to verify that foreign sites holding U.S. nuclear material are adequately protected. 
The program supports these objectives by assisting the IAEA in its execution of International Physical 
Protection Advisory Service (IPPAS) and other missions; conducting physical protection training for 
foreign officials; and aiding in the design and implementation of new physical protection guidelines in 
conjunction with the IAEA and other Member States. The program also works with the IAEA and 
national physical protection officials to help states implement physical protection requirements, such as 
those required in the amended Convention on the Physical Protection of Nuclear Materials (CPPNM). 
The program coordinates with the Office of Global Threat Reduction to provide assessments to assist 
with future physical protection upgrades. In FY 201 1, the program will begin training on a global basis 
on new provisions of a revised IAEA INFCIRC/225. The program will continue providing assistance to 
the IAEA on document development associated with the new Nuclear Security Plan. The program will 
also focus to enhance its engagement with other countries on a bilateral basis. In support of the global 
expansion of nuclear energy, the program will work with international paitners to ensure that physical 
protection standards for new fuel and facilities are consistent with internationally agreed-upon physical 
protection standards and recommendations codified in the CPPNM and rNFCIRC/225. 

Treaties and Agreements 17,602 21,028 19,610 

The Treaties and Agreements Office supports implementation of President-directed or Congressionally- 
mandated nonproliferation and international security requirements stemming from high-level 
nonproliferation initiatives, agreements and treaties. Specifically, the program conducts policy and 
technical analysis on urgent national security issues, strategic engagement, proliferation trends in regions 
of concern, and options to strengthen international mechanisms for preventing proliferation. This includes 
funding research and engagement activities by non-govemmental organizations and institutes of higher 
learning that support NNSA’s mission and policy requirements. Examples of this work include analysis of 
regional nuclear fuel cycle growth and engagement of technical experts in a dialogue on nonproliferation 
infrastructure requirements for emerging and existing nuclear power programs. The program continues to 
provide for unexpected, unplanned responses to requirements of an immediate nature based on U.S. 
national security needs. Examples of unforeseen activities in the past have included: providing technical 
and policy support to U.S. delegations to the Six-Party Talks denuclearization and energy assistance 
working groups; analysis of procurement associated with the emergence of proliferation networks; and 
dismantlement and removal of nuclear materials from clandestine WMD programs. In FY 201 1, the 
program will coordinate activities and funding for all NGSI activities aimed at strengthening international 
safeguards and revitalizing the U.S. technical and human capital resource base that supports them, and will 
conduct 20 policy studies/analyses undertaken by National Laboratories, non-government organizations, or 
institutes of higher learning in support of the Department’s implementation of high-level nonproliferation 
initiatives such as UNSCR 1540, the Global Initiative to Combat Nuclear Terrorism, and the Proliferation 
Security Initiative. In addition, the program will provide policy and technical analyses of, and responses 
to, emerging and immediate nonproliferation and counter-proliferation security issues including the global 
expansion of nuclear energy and evolution of the nuclear fuel cycle. The Treaties and Agreements Office 
will coordinate work in the five main NGSI program areas to: (1) support U.S. safeguards policy 
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development and work with international partners to strengthen the international safeguards system as an 
essential element of the global nuclear nonproliferation regime; (2) develop advanced safeguards system- 
level concepts, approaches, and assessment methodologies to enhance the effectiveness, efficiency and 
credibility of international safeguards; (3) develop and apply tools, technologies, and methods that 
optimize the effectiveness and efficiency of safeguards implementation; (4) attract and train a new 


generation of talent to rejuvenate the international safeguards human capital base; and (5) develop national 
infrastructures in countries that have nuclear power or credible plans for nuclear power. 

Total, Nonproliferation and 

International Security 150,000 187,202 155,930 
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Explanation of Funding Changes 


FY 201 1 vs, 
FY2010 
($ 000 ) 

■ Dismantlement and Transparency 

Funding decrease results from a reduction to Democratic People’s Republic of 

Korea activities. -23,556 


■ Global Security Engagement and Cooperation (GSEC) 

Funding decrease is a result of operational efficiencies to streamlining 

management processes for the GIPP and completion of development of export 

control training curricula for recently undertaken outreach initiatives. -3,419 

• International Regimes and Agreements 

Funding decrease reflects refinement of analytical tools resulting in greater 
efficiencies in reviewing export and interdiction cases. The decrease also reflects 
the accomplishments from previous year investments in human capital 

development efforts. -2,879 

• Treaties and Agreements 

Fimding decrease reflects the elimination of the requirement to draft 

strategic/analytical policy planning papers for the incoming Administration. -1,418 

Total Funding Change, Nonproliferation and International Security -31,272 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses* 


(doliais in thousmds) 




1 FY2009 1 

FY2010 1 

FY20I1 1 

General Plant Projects 


0 

0 

0 

Capital Equipment 


2,281 

2,331 

2,832 

Total, Capital Operating Expenses 

Outyear Capital Operating Expenses 

2,281 

2331 

2,832 



(dollars in thousands) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

General Plant Projects 

0 

0 

0 


Capital Equipment 

2,434 

2,488 

2,543 

2,599 

Total, Capital Operating Expenses 

2,434 

2,488 

2,543 

2,599 


* Since funds appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and 
general plant projects, we no longer budget separately for capital equipment and general plant projects. FY 201 0 and 
FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 
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International Nuclear Materials Protection and Cooperation 
Funding Profile by Subprogram 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


International Nuclear Materials Protection and Cooperation 




Navy Complex 

30316 

33,880 

34,322 

Strategic Rocket Forces/12* Main Directorate 

51,767 

48,646 

51,359 

Rosatom Weapons Complex 

76,070 

71,517 

105,318 

Civilian Nuclear Sites 

45,542 

63,481 

59,027 

Material Consolidation and Conversion 

21,560 

13,611 

13,867 

National Programs and Sustainability 

54,901 

68,469 

60,928 

Second Line of Defense 

174,844 

272,446 

265,297 

International Contributions 

5,592 ® 

0 

0 

Total, International Nuclear Materials Protection and 
Cooperation 

460,592 

572,050 

590,118 


Outyear Funding Profile by Subprogram 


(dollars in thousands) 


1 FY2012 ! 

1 FY2013 ! 

1 FY2014 ! 

1 FY2015 1 


International Nuclear Materials Protection and Cooperation 

Navy Complex 

31,764 

0 

0 

0 

Strategic Rocket Forces/12* Main Directorate 

37,830 

0 

0 

0 

Rosatom Weapons Complex 

52,000 

0 

0 

0 

Civilian Nuclear Sites 

18,502 

0 

0 

0 

Material Consolidation and Conversion 

14,306 

14,627 

14,627 

16,433 

National Programs and Sustainability 

61,967 

39,006 

39,006 

43,623 

Second Line of Defense 

354,429 

508,157 

504,859 

563,614 

International Contributions 

0 

0 

0 

0 

Total, International Nuclear Materials Protection and 

Cooperation 

570,798 

561,790 

558,492 

623,670 


Mission 

The International Nuclear Materials Protection and Cooperation (INMP&C) program prevents nuclear 
terrorism by working in Russia and other regions of concern to (1) secure and eliminate vulnerable 
nuclear weapons and weapons exploitable material; and (2) install detection equipment at international 
crossing points and Megaports to prevent and detect the illicit transfer of nuclear material. 


* FY 2009 amount includes international contributions of $4,067,065 from Government of Canada, $387,335 from 
New Zealand, $837,600 from Norway, and $300,000 from South Korea. 
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Benefits 

Within INMP&C, 7 subprograms each make unique contributions to Government Performance and 
Results Act (OPRA) Unit Program Number 42, which supports the Administration's efforts to secure all 
vulnerable nuclear material around the world within 4 years. 

In February 2005, the Bratislava Initiative resulted, for the first time, in a comprehensive plan for the 
cooperation on security upgrades of Russian nuclear facilities at Rosatom and Ministiy of Defense sites 
and cooperation in the areas of nuclear regulatoiy development, sustainability, secure transportation. 
Materials Protection Control and Accounting (MPC&A) expertise training, and protective force 
equipment. Workscope as of February 2005 was completed at the end of 2008. However, a number of 
important areas^uildings have been added to the scope of joint work since Febmary 2005. The 
MPC&A upgrades at most of these additional areas/buildings will be completed in 2010, while some 
work scope will continue through 2012. 

The Navy Complex program element improves security of Russian Navy warhead and weapons 
exploitable material by installing improved security systems at Russian Navy nuclear warhead sites, 
Russian Navy HEU fuel storage facilities (fresh and damaged fuel), and shipyards where nuclear 
materials are present. There are 50 sites, 39 Russian Navy nuclear warhead sites and 1 1 Russian Navy 
fuel/nuclear material storage sites. The program also improves security systems at checkpoints near 
upgraded sites, the Personnel Reliability Program (PRP) for the Russian Ministry of Defense (MoD), 
and sustainability activities consisting of training and site-level maintenance support for upgraded MoD 
sites. 

The Strategic Rocket Forces (SRF)/12th Main Directorate program element improves security of 
Russian warheads maintained by the Russian Ministry of Defense by installing improved security 
systems at Strategic Rocket Forces and 12th Main Directorate nuclear warhead sites. A total of 
25 SRF sites (at 1 1 bases) and nine 12th Main Directorate sites have received MPC&A upgrades. 

The Rosatom Weapons Complex program element improves the security of nuclear weapons and 
materials at seven Rosatom nuclear weapons, uranium enrichment, and material processing/storage sites, 
which are located within the closed cities of the Rosatom Weapons complex. The Civilian Nuclear Sites 
program improves security at 32 civilian nuclear sites (19 Russian and 13 sites outside of Russia). 

The Material Consolidation and Conversion (MCC) program element reduces the complexity and the 
long-term costs of securing weapons exploitable nuclear material in Russia. The MCC program is 
designed to significantly reduce the proliferation risk associated with weapons exploitable nuclear 
materials by consolidating excess, non-weapons exploitable highly enriched uranium (HEU) and 
plutonium into fewer, more secure locations. The MCC program achieves further risk reduction by 
downblending weapons exploitable HEU to non-weapons exploitable low enriched uranium (LEU). 

The National Programs and Sustainability element assists Russia and other partner countries in 
developing and maintaining a nation-wide MPC&A infrastructure, thereby ensuring that U.S.-funded 
security upgrades and an effective infrastructure can be sustained. Activities include developing and 
revising regulations, developing inspection capabilities, training, education and regional support, site 
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sustainability planning, nuclear security culture activities, and secure transportation and protective force 
improvements. 

The Second Line of Defense (SLD) program strengthens the capability of foreign governments to deter, 
detect, and interdict illicit trafficking in nuclear and other radioactive materials across international 
borders and through the global maritime shipping system. The SLD Program also provides training in 
the use of the equipment to appropriate law enforcement officials and initial system sustainability 
support and maintenance as fee host government assumes full operational responsibility for the 
equipment. Implementation of fee SLD Program in any given country is contingent upon the 
agreement/invitation of fee government in that country. 


The SLD Core Program installs radiation detection equipment at borders, airports, and strategic ports in 
Russia, other former Soviet Union states. Eastern Europe, and other key countries. Under fee Core 
Program, detection equipment is deployed to scan commercial cargo, passenger vehicles, and 
pedestrians regardless of direction or destination. Approximately 650 sites in 32 countries have been 
identified to potentially receive detection equipment installations under fee Core Program, including 
approximately 170 sites in Russia. 

The SLD Megaports Initiative provides radiation detection equipment to key international seaports to 
screen cargo containers for nuclear and other radioactive materials regardless of fee container 
destination. The Megaports Initiative also cooperates closely wife the U.S. Department of Homeland 
Security’s Bureau of Customs and Border Protection (CBP) to support the Container Security Initiative 
(CSI) and to implement fee Secure Freight Initiative (SFI) at international ports. The primary goal of 
the Megaports Initiative is to scan as much container traffic for radiation as possible, (including imports, 
exports, and trans-shipments) regardless of destination and wife minimal impact to port operations. 
Under this initiative, NNSA plans to implement this program in up to 100 international seaports by fee 
end of 201 5. NNSA is currently engaged in negotiations wife governments in Europe, Asia, fee Middle 
East, Latin America, fee Caribbean, and Africa for the implementation of the Megaports Initiative. 
NNSA continues to engage with governments and commercial terminal operators in those countries 
where it is important to implement the Megaports Initiative. 
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FV 2009 Accomplishments: 

■ Completed MPC&A upgrades at a cumulative total of 210 of 229 buildings containing weapons 
exploitable material in Russia and NIS/Baltics; 

■ Downblended approximately a cumulative total of 1 1 .7 metric tons (MTs) of HEU to LEU; 

■ Facilitated the enactment of 1 1 additional MPC&A regulations in Russia; 

■ Placed a cumulative total of 1 62 MPC&A regulations in the development phase for Russia and other 
FSU countries, and 

■ Completed installation of radiation detection equipment at a cumulative total of 335 sites, 308 SLD 
Core sites and 27 Megaports. 

Major Outyear Priorities and Assumptions 

The outyear projections for the E'lMP&C program total approximately $2,3 14,750,000 
(FY 2012 - FY 2015). The Program supports efforts to secure and eliminate vulnerable nuclear 
weapons and weapons exploitable materials in Russia and other countries of concern and efforts to 
prevent and detect the illicit transfer of nuclear material. Near level funding during the outyears reflects 
the completion of MPC&A upgrades to warhead and material sites in Russia and the transition to greater 
Russian cost sharing on sustainability activities. Funding for the SLD program increases as the program 
is expanded to include additional land border sites and Megaports in targeted countries of strategic 
interest and in countries where NNSA is working with its Department of Homeland Security 
counterparts to implement requirements of the "Implementing Recommendations of the 9/11 
Commission Act of 2007." 

To meet the NNSA strategic long-term goal of Nuclear Nonproliferation, the INMP&C program 
completed MPC&A upgrades in Russia at a total of 73 warhead sites at the end of calendar year 2008 
and plans to: (1) complete approximately 229 buildings containing weapons exploitable nuclear 
material by the end of 2012; (2) downblend a total of approximately 17 MTs of HEU by the end of 
2015; and (3) install radiation detection equipment at approximately 650 border crossings around the 
world and at approximately 100 ports of interest in approximately 40 coimtries by the end of 201 5. 

These results will directly support the goal of Nuclear Nonproliferation by providing a first line of 
defense (securing warheads and weapons exploitable nuclear materials at their source), and a second line 
of defense (preventing and detecting the illicit transfer of nuclear materials). 
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Detailed Justification 


Navy Complex 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 

30,316 

33,880 

34,322 


The Navy Complex program element was established to improve security of Russian Navy warhead 
and weapons exploitable material by installing improved security systems at Russian Navy nuclear 
warhead sites, Russian Navy Highly Enriched Uranium (HEU) fiiel storage facilities (fresh and 
damaged fuel), and shipyards where nuclear materials are present. These sites include a total of 
50 sites; 39 Russian Navy nuclear warhead sites and 1 1 Russian Navy fuel and other nuclear materia! 
storage sites. 


Comprehensive upgrades were completed at all 1 1 Navy fuel and other nuclear material storage sites in 
FY 2004. No new work is planned at those sites; however, sustainability and training efforts will 
continue for 7 of these sites to ensure that the equipment provided is effective in protecting the 
material. In addition, retrofit of MPC&A equipment at the end of its service life will be performed at 
1 site, and upgrades to address insider threats will be completed at another site. 


The INMP&C completed MPC&A upgrades at the final 2 Russian Navy nuclear warhead sites in 
FY 2006 (increasing the total Navy warhead sites secured with either completed rapid and/or 
comprehensive upgrades) to 39 sites. In FY 2011, INMP&C will provide: (1) sustainability support 
such as training and site level maintenance of installed MPC&A upgrades to 12 of these 39 sites which 
meet interagency requirements for such support; (2) nuclear detection at closed city entrances, 
including security upgrades to one checkpoint and sustainability support to 3 checkpoints with 
previously installed security upgrades; (3) support for personnel reliability programs; (4) replacement 
of outdated security equipment, and (5) additional upgrades for training and maintenance centers to 
ensure sustainability of upgrades. 


Strategic Rocket Forces/12th Main 

Directorate 51,767 48,646 51,359 

The Strategic Rocket Forces (SRF)/12*'' Main Directorate program element improves security of 
Russian warheads by installing improved MPC&A systems at RF Strategic Rocket Forces and 12th 
Main Directorate nuclear warhead sites. These sites, which include 25 SRF sites (at 1 1 bases) and 
nine 12th Main Directorate sites, have been approved by the U.S. Government for MPC&A upgrades. 
The process for working with the SRF and the 12th Main Directorate is based upon the refined process 
developed for working with the Russian Navy, which includes; (1) upgrades designs driven by 
vulnerability assessments (VAs), (2) a rapid upgrades and/or a comprehensive upgrades phase, and 
(3) a sustainability program, which assures the systems will remain effective after the installation of 
upgrades is complete. 

In FY 2011, INMP&C plans to provide sustainability support for 23 SRF and three I2th Main 
Directorate sites which will include: (1) development of training curriculum and courses; 

(2) construction and support of technical centers to ensure that the Russian Ministry of Defense will 
have a sufficient cadre of technicians and trainers to assume maintenance and sustainability of the 
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(dollars in thousands 


FY2009 

FY2010 

FY2011 


installed upgrades at all Russian Ministry of Defense sites; (3) infirastructure development, including 
performance assurance and procedure development, and (4) provide site level maintenance of installed 
MPC&A upgrades at these sites. INMP&C will also provide additional MPC&A upgrades to other 
SRF sites that will provide additional protection from theft and/or diversion of warheads from these 
sites. 


Rosatom Weapons Complex 76,070 71,517 105,318 

The Rosatom Weapons Complex program element improves the security of nuclear weapons and 
materials at seven Rosatom nuclear weapons, uranium enrichment, and material processing/storage 
sites, which are located within the closed cities of the Rosatom Weapons Complex. The Rosatom 
Weapons Complex element primarily focuses on upgrades at seven large sites which have many 
nuclear material storage and handling locations. The goal of this joint cooperative program is to 
provide protection from internal and external theft scenarios at areas that handle highly attractive 
material. 

In FY 2011, INMP&C will continue to fund selective new upgrades to buildings/areas at these sites 
that were added to the cooperative after the Bratislava Summit, including; (1) nuclear detection on 
closed city borders; (2) expanded MPC&A upgrades at some buildings to address both outsider and 
insider threats; (3) Rosatom protective force training center development; (4) improvements to site- 
wide material measurement and accounting practices, and (5) internal site nuclear transport security. 
The majority of this work is expected to be located at the All Russian Scientific Research Institute of 
Experimental Physics (A-1 6), the Mayak Production Association, and the Mining and Chemical 
Combine (K-26). 

Significant efforts will be directed towards implementing a comprehensive MPC&A sustainability 
effort at all sites to include: (1) efforts to improve MPC&A management infrastructures, (2) training, 
(3) procedural development and adherence, (4) system maintenance and repair, (5) performance testing, 
(6) configuration management, and (7) operational cost analysis. Where necessary, the program will 
also finance the replacement of systems that were upgraded earlier in the cooperative that are at the end 
of their operational lifecycles. 

Funding supports continued MPC&A activities outside of Russia, including sustainability activities at 
nine sites in Kazakhstan, Ukraine, Belarus and Uzbekistan, and engagement with the International 
Atomic Energy Agency to promote best practices related to nuclear material control, accounting and 
sustainability. Funding will also be allocated to the continued engagement with India on nuclear 
material security best practices. 

CiviUan Nuclear Sites 45,542 63,481 59,027 

The Civilian Nuclear Sites program element improves security at 32 civilian nuclear sites (19 Russian 
sites and 13 sites outside of Russia). The basic MPC&A upgrade objective is to employ a cost- 
effective, graded approach with an initial focus on installing upgrades for the most highly proliferant- 
attractive nuclear material at each site. Rapid MPC&A upgrades are installed to mitigate the 
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(dollars in thousands) 

FY2009 

FY2010 

FY2011 


immediate risk of theft and diversion, until long term, more comprehensive MPC&A upgrades are 
designed, installed and placed into operation. Following the completion of initial rapid and 
comprehensive site upgrades, U.S. funding will continue at a reduced level to: (1) help foster site 

capabilities to operate and maintain installed security systems, and (2) support replacement of 
equipment and possible additional security enhancements, e.g., perimeter upgrades, as warranted. This 
program element will also continue to support those sites with completed MPC&A comprehensive 
upgrades. 

In FY 201 1, INMP&C plans to provide sustainability support to 15 civilian nuclear sites with 
completed MPC&A upgrades including support for training, procedures, maintenance, equipment 
repair, critical spare parts, and performance testing and other activities at these sites, in order to ensure 
the sustainability of those upgrades, and support additional MPC&A upgrades focused on addressing 
outsider and insider threats within the Civilian Nuclear sites. Sustainability support is not being 
provided to four Russian Civilian sites because three sites have withdrawn from cooperation, and all of 
the highly attractive nuclear material has been transferred from the fourth site. 

In addition, in FY 2011, INMP&C plans to continue to cooperate with countries outside of Russia and 
the Former Soviet States in order to increase MPC&A awareness, and to provide assistance to protect 
weapons exploitable materials. This will include engagement with China on modem nuclear material 
security methodologies and best practices. Planned activities generally include training, technical 
exchanges, and consultations to improve security at nuclear material locations. It may be appropriate at 
some partners to support security upgrades for sites with weapons exploitable nuclear materials which 
are the most vulnerable to theft and/or diversion. This MPC&A assistance is expected to significantly 
reduce the risk of theft and/or diversion of weapons exploitable materials by potential terrorists seeking 
to produce nuclear weapons. 

Material Consolidation and Conversion 21,560 13,611 13,867 

The Material Consolidation and Conversion (MCC) program element reduces the complexity and the 
long-term costs of securing weapons exploitable nuclear material. The MCC project is designed to 
significantly reduce the proliferation risk associated with weapons exploitable nuclear materials by 
consolidating excess, non-weapons-useable HEU and plutonium into fewer, more secure locations. 

This approach can decrease the number of proliferant-attractive theft targets and the equipment and 
persoimel costs associated with securing such material. MCC also converts weapons exploitable 
special nuclear material (SNM) to a less proliferation attractive form. By the end of 2015, it is planned 
that the MCC project will convert approximately 17 MTs of HEU to LEU. 

In FY 2011, INMP&C plans to continue to implement the MPC&A strategy to simplify the nuclear 
security situation in Russia by converting attractive SNM to a less proliferant-attractive form 
(e.g., HEU to LEU) and to consolidate material to fewer sites and fewer buildings where possible. The 
program is expecting to convert an additional 0.9 MTs of the total 1 7 MTs of HEU to LEU, (for a 
cumulative total converted of 13.5 MTs). 
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National Programs and Sustainability 


(dollars in thousands' 


FY2009 

FY 2010 

FY2011 

54,901 

68,469 

60,928 


The National Programs and Sustainability element assists Russia and other partner countries in 
developing and maintaining a nation-wide MPC&A infrastructure, thereby ensuring that U.S.-funded 
security upgrades and an effective infrastructure can be sustained. Projects include developing and 
revising regulations, developing inspection capabilities, training, education and regional support, site 
sustainability platming, nuelear security culture activities, and secure transportation and protective 
force improvements. These projects develop the necessary MPC&A infrastructure for sustaining long- 
term MPC&A operations in Russia and other partner eountries as well as the conditions by which U.S. 
technical and financial support can be transitioned to the partner countries. 


In FY 201 1, INMP&C will accelerate projects to assist Russia and other partner countries in 
establishing the necessary MPC&A support infrastructure to sustain effective MPC&A operations in 
the long term. Since a re-baseline was established in 2005, the regulatory development project is 
working to develop or revise 199 MPC&A regulations for the Russian Federation and Ukraine to 
support sustainable MPC&A operations. In FY 201 1, a cumulative total of 198 MPC&A regulations 
will be in the development phase, with a total of 249 regulations in the development phase between 
FY 2009 and FY 2014. Regulatory analyses for the Russian Ministry of Defense, 12th Main 
Directorate, Navy, and Strategic Rocket Forces were completed in 2007-2008, and work to develop and 
revise regulations will culminate in a total of 120 regulations being completed by 2013. A decision is 
pending regarding a regulatory analysis for the Russian Federation Air Force with a possible 
20 additional regulations being needed between 2010-2013. Regulatory revisions for all agencies will 
commence in 2013 as part of MoD sustainability activities; and 23 advanced Rostekhnad 2 or inspection 
exercises/Rosatom monitoring inspections and self-inspections will be conducted in the areas of 
physical protection and material control and accounting. The program will work cooperatively with 
Rosatom to sustain existing railcars and trucks. In addition, the program will support training 
activities, performance testing, and maintenance systems for transportation security. 


INMP&C will assist the Russian Federation in improving the security of weapons exploitable nuclear 
material at high risk of insider theft or diversion. This will be done by helping to support a sustainable 
and effeetive measurement-based Material Control and Aceountability (MC&A) program. In FY 201 1 ; 
six MC&A measurement methodologies will be developed for approximately 12 sites, and 
100 reference material standards will be developed for MC&A equipment calibration and operation. 
The program will also evaluate and provide uptoed command and control communications systems at 
Rosatom sites to improve response times of protective forces to potential threats. The Protective Force 
Project will complete upgrades to 2 national level training academies for MVD-IT nuclear guards at 
Gorelovo and Ozersk in FY 2010/ FY 201 1. 


INMP&C will continue to operate and maintain three regional technical support facilities to provide 
equipment repair, maintenance, calibration assistance, operations assistance, configuration control, 
warranty service, spare parts inventories, and training for critical MPC&A systems and components; 
and continue to develop MPC&A training, infrastmcture curricula and support provisions of MPC&A 
courses. In FY 201 1 , 22 physical protection classes with 400 participants, 40 material control and 
accounting classes with 600 participants, and 20 protective force courses with 250 participants will be 
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(dollars in thousands 


FY 2009 

FY 2010 

FY 201 1 


conducted. Fifteen students will graduate from the Engineering Degree Program at the National 
Research Nuclear University (MEPhI); and Tomsk Polytechnic University will graduate its third class 
of 15 students from their Engineering Degree Program in February 2011. 


INMP&C will also assist partner countries in achieving long-term effective operation of their MPC&A 
programs by assisting sites to establish dedicated MPC&A organizations, and develop site MPC&A 
management plans, operating procedures, human resource programs, operational cost analysis and 
performance test plans. The program will also work to bolster the nuclear security culture in Russia 
through various security culture enhancement efforts. 

In addition, INMP&C will continue implementation of an MPC&A sustainability and transition 
strategy to achieve the goal of fully transitioning operations and maintenance of MPC&A upgrades to 
full partner country responsibility by working with these partner countries to develop the capabilities 
they need to maintain the safeguards and security of their weapons exploitable nuclear material. 


Second Line of Defense 174,844 272,446 265,297 

■ Core Program 71,917 - 78,432 140,413 

The Second Line of Defense (SLD) Core Program installs radiation detection equipment at borders, 
airports, and strategic ports in Russia, other former Soviet Union states, Eastern Europe and other 
key countries. The SLD Core Program also provides training and technical support for appropriate 
law enforcement officials and initial system sustainability support as the host government assumes 
operational responsibility for the equipment. The program selects sites to be addressed, through a 
site prioritization and selection methodology so as to effectively plan and utilize program resources. 


In FY 201 1, the SLD Core program plans to install radiation detection equipment at an additional 
55 foreign sites in Azerbaijan, Estonia, Georgia, Kazakhstan, Lithuania, Latvia, Romania, Bulgaria, 
Hungary, Russia, Ukraine, Kyrgyzstan, Poland, Mongolia, Turkey, Croatia, Pakistan, Tajikistan and 
Mexico, increasing the total non-Megaport sites with completed installations to 418. Training will 
be provided in equipment maintenance and alarm response to law enforcement personnel in these 
countries. The SLD Core program plans to continue to provide mobile detection and stationary 
detection capability at points internal to borders of countries of strategic interest. The SLD Core 
program provides sustainability support in the form of maintenance and/or repair of equipment, 
training, and/or technical collaboration and support for radiation detection systems at up to 250 sites 
in countries where the SLD Core Program has installed such equipment, including Russia, 
Azerbaijan, Armenia, Austria, Estonia, Greece, Latvia, Lithuania, Mongolia, Kazakhstan, 
Kyrgyzstan, Romania, Turkmenistan, Slovakia, Slovenia, Romania, Georgia and Ukraine. 
Additionally, the program will continue to maintain equipment installed by the U.S. Department of 
Defense in Uzbekistan. In addition to ongoing activities to implement the SLD Core program in 
countries of strategic importance, efforts to deploy radiation detection technologies at key land 
border crossings, airports, and seaports in support of various United Nations Security Council 
Resolutions will continue. 
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■ Megaports 


(dollars in thousands) 


FY2009 


FY 2010 


FY2011 


102,927 


194,014 


124,884 


The SLD Megaports Initiative is pursuing cooperation with international partners to deploy and 
equip key ports with radiation detection equipment and to provide training to appropriate law 
enforcement officials, in order to provide them the technical means to detect, deter and interdict 
illicit trafficking in nuclear and other radioactive materials. The ports of interest to NNSA have 
been identified based upon a risk-based approach to guide implementation priorities considering 
factors such as container volume to the U.S., routing criteria, regional threat, strategic location, and 
traffic flow characteristics to guide the implementation priorities. 


This program is closely coordinated and complements the Department of Homeland Security’s 
(DHS) Bureau of Customs and Border Protection’s Container Security Initiative (CSI) with DHS’s 
Secure Freight Initiative (SFI), introduced on December 7, 2006. NNSA efforts under the 
Megaports Initiative also support implementation of new requirements in the "Implementing 
Recommendations of the 9/1 1 Commission Act of 2007," which calls for the integrated scanning of 
100 percent of U.S.-bound container cargo at foreign seaports. The Megaports program is also 
planning to provide a single radiation portal monitor (RPM) in close proximity to the non-intrusive 
imaging (Nil) system at CSI ports to allow for the integration of RPM alarm data with the Nil 
images. 


By adding radiation detection capabilities at seaports, NNSA will be able to screen container cargo 
for nuclear and radioactive materials that could be used in a weapon of mass destruction or a 
radiological dispersal device (RDD) (dirty bomb) against the U.S., the host country, and/or our 
allies. Under SFI, NNSA will continue to work with DHS to provide the integrated scanning of 
containers bound for the U.S. with radiation detection equipment (provided by NNSA) and non- 
intrusive imaging equipment (provided by DHS) and the transmission of integrated data from the 
equipment to U.S. teams both in-country and in the U.S. 

In FY 201 1, the program plans to complete installations at 4 additional Megaports (increasing the 
number of completed ports to 45). This involves providing site surveys, engineering assessments, 
radiation detection equipment design procurement and installation. Sustainability support including 
equipment, maintenance, system checkups and diagnostics and supplemental training and technical 
collaboration will be provided for approximately 29 of the sites which have completed installations. 
In addition, NNSA will continue to work with DHS and other NNSA components to test new 
technologies that may be used to scan transshipped containers, including mobile technologies and 
crane based technologies. NNSA will continue to pursue cooperation with international partners 
interested in participating in the Megaports initiative. 
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International Contributions 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 

5,592 

0 

0 


Section 3 1 1 3 of the John Warner National Defense Authorization Act for FY 2007 authorized the 
Department of Energy to receive and use financial contributions, including from foreign governments, 
for programs with the GTRI. 


FY 2009 amount includes international contributions of $4,067,065 from Government of Canada, 
$387,335 from New Zealand, $837,600 from Norway, and $300,000 from South Korea. 

Total, International Nuclear Materials 

Protection and Cooperation 460,592 572,050 590,118 


Defense Nuclear Nonproliferation/ 

International Nuclear Materials 

Protection and Cooperation FY 2011 Congressional Budget 


54928A 


3/15/2010 




365 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

• Navy Complex 

Increase reflects retrofit of MPC&A equipment at the end of its 

service life at 1 site and upgrades to address insider threats at another 

site. +442 

■ Strategic Rocket Forces/12th Main Directorate 

Increase reflects additional support for the sustainability of installed 

MPC&A upgrades which includes the development of training 

curriculum and courses, construction and support of technical centers, 

and infrastructure development, including performance assurance and 

procedure development. +2,713 

■ Rosatom Weapons Complex 

Increase reflects selected new or additional MPC&A upgrades at 

Rosatom Weapons Complex sites added after the Bratislava 

Agreement and expanded MPC&A upgrades at some buildings to 

address both outsider and insider threats and comprehensive upgrades 

to the external perimeter of the K-26 site in support of the President’s 

goal to secure all nuelear material within 4 years (2013). +33,801 

• Civilian Nuclear Sites 

Decrease reflects programmatic shift from large-scale MPC&A 

upgrades at Russian sites towards more sustainability support. -4,454 

• Material Consolidation and Conversion 

Increase due to a higher projected availability of excess HEU to be 

downblended to LEU. +256 

■ National Programs and Sustainability 

Decrease reflects the completion of the procurement of railcars and 

trucks to provide physical security protection for the transportation of 

Russian nuclear material. -7,541 
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FY 2011 vs. 

FY 2010 
($ 000 ) 

■ Second Line of Defense 

Decrease reflects offset to Megaports to fluid high-priority activities 

in the SLD Core Program including: deployment of radiation 

detection systems in Ukraine and Kazakhstan; continued 

implementation of the communication integration project in Russia to 

link radiation alarms at Russian border sites to central headquarters 

locations; and expanded deployment of mobile radiation detection 

systems to countries for use by law enforcement personnel in support 

of anti-smuggling activities at green border and internal locations. -7,149 

Total Funding Change, International Nuclear Materials Protection 

and Cooperation +18,068 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses’* 


(dollars in thousands) 



[ 

FY2009 1 

FY20I0 1 

FY20n 1 

General Plant Projects 


0 

0 

0 

Capital Equipment 


205 

210 

215 

Total, Capital Equipment 


205 

210 

215 


Outyear Capital Operating Expenses 

1 FY2012 1 

(dollars in thousands) 
FY2013 1 FY2014 ( 

FY2015 1 

General Plant Projects 

0 

0 

0 

0 

Capital Equipment 

220 

225 

230 

235 

Total, Capita] Equipment 

220 

225 

230 

235 


® Since funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and 
general plant projects, we no longer budget separately for capital equipment and general plant projects. FY 2010 and 
FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 
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EUminatioii of Weapons-Grade Piutoninm Production 
Funding Profile by Subprogram 


(dollars in Ihoiisands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Elimiiiatioii of Weapons-Grade Plutonium Production (EWGPP) 
Zheleznogorsk Plutonium Production Elimination (ZPPEP) 

Crosscuttina and Technical Support Activities 

139^82 

2.017 

22,507 

2,000 

o o 

Total, Elimination of Weapons-Gradc Plutonium Production 
(EWGPP) 

141,299 

24,507 

0 

Outyear Funding Profile by Subprogram 

(dollars in thousands) 


1 FY 2012 

1 FY2013 } 

FY 2014 1 

FY2015 1 

Elimination of Weapons>Grade Plutonium Production 

0 0 

0 

0 


Mission 

The Elimination of Weapons-Grade Plutonium Production (EWGPP) program enables the Russian 
Federation (RF) to permanently cease production of weapons-grade plutonium by replacing the heat and 
electricity produced by the plutonium-producing reactors, thus allowing the reactors to be shut down. 

Benefits 

The EWGPP program achieves a major U.S. non-proliferation policy objective by permanently halting 
weapons-grade plutonium production in Russia. Within the EWGPP program, three subprograms make 
unique contributions to Government Performance and Results ACT (GPRA) Unit Program Number 40. 

The Seversk Plutonium Production Elimination Project subprogram enabled the shutdown of two of the 
last three weapons-grade plutonium production reactors by providing heat and electricity through 
refurbishment of an existing 1950s fossil-fueled facility. The two reactors at Seversk were shut down 
more than six months early (April and June 2008). The program received Critical Decision (CD)-4 
approval on September 26, 2008, effectively terminating the project. The remaining project closeout 
activities to expend the full U.S. commitment of $285,000,000 to the Russian Federation continued into 
FY 2010. 

The Zheleznogorsk Plutonium Production Elimination Project subprogram will enable the shutdown of 
the last weapons-grade plutonium production reactor by constructing a replacement fossil-fueled facility. 

The Crosscutting and Technical Support Activities subprogram provides resources for crosscutting 
efforts, such as the Reactor Shutdown Project, International Participation coordination, and other various 
program technical support activities. 

The Reactor Shutdown Project ensures the RF shuts down the three weapons-grade plutonium 
production reactors as fossil-fuel plants are constructed. Reactors ADE-4 and ADE-5 at Seversk were 
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shut down more than six months ahead of schedule, and the RF has approved the shutdown schedule for 
Reactor ADE-2 at Zheleznogorsk. The plaimed date for the Zheleznogorsk plant shutdown is 
December 2010. 
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FY 2009 Accomplishments 

• The Seveisk Plutonium Production Elimination Project completed the project scope of the 
refurbishment of an existing 1950s fissile-fueled facility. 

■ Physical completion of the Seversk project was accomplished with the exception of one turbine, 
obtaining high-level Russian Federation commitment to shut down the last (ADE-2) reactor in 
July 2010. 

Major Outyear Priorities and Assumptions 

FY 2010 is the final year of funding for the EWGPP program. The program will be complete in 
FY 201 1 when the last of the three reactors is shut down. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


Zheleznogorsk Plutonium Production Elimination 


139,282 22,507 


In FY 2009, the U.S. contractor continued to provide oversight for the project, while monitoring 
schedule and cost compliance from the Moscow-based program management office and the field 
office in the Krasnoyarsk region of southern Siberia. The U.S. contractor will continue to track 
Russian progress against the mutually agreed to quid pro quo reactor shutdown plan. By the end of 
FY 2009, the project was 71 percent complete. 


In FY 2010, the project will complete and commission four boilers from Startup Areas One and Two, 
coal plant construction and all supporting infrastructure to supply hot water to Zheleznogorsk. By the 
end of FY 2010, the project is projected to be approximately 98 percent complete. 

No new funding is requested for FY 201 1. Remaining activities, including final documentation and 
outstanding invoices, will complete the post closeout phase. 

Crosscutting and Technical Support Activities 2,017 2,000 0 

The crosscutting and technical support activities funding provides the program with internal and 
external project reviews, preparation of external reporting (including reports to Congress), contract 
administration, intergovernmental contract negotiation support, quality assmance, foreign logistical 
support, and program financial management support. The crosscutting and technical support activities 
also provide the necessary supporting technical and engineering expertise for independent analyses of 
management processes, crosscutting of project management systems, and support to the Moscow 
Resident Officer for Construction. Other major crosscutting efforts include reactor shutdown planning 
and supporting close out activities of the Seversk Project and associated post shutdown requirements 
for reactors ADE-4 and ADE-5, under agreements with the RF. A detailed reactor shutdown plan for 
each site has been developed, which provides linkage between construction milestones for the power 
plant and shutdown of the plutonium-producing reactors. 


Total, Elimination of Weapons-Grade Plutonium 

Production 141,299 24,507 0 
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Explanation of Funding Changefs 

FY 201 1 vs. 
FY 2010 
($ 000 ) 

Zheleznogorsk Plutonium Production Elimination 

Decrease reflects the ramp down of work as the project is completed. -22,507 

Crosscutting and Technical Support Activities 

Decrease reflects close out activities of the Seversk and Zheleznogorsk Projects. -2,000 

Total Funding Change, Elimination of Weapons-Grade Plutonium Production -24,507 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses 

(dollars in thousands) 

I FY2009 I Fy2010 | FY2011 I 

General Plant Projects 0 0 0 

Capital Equipment 0 0 0 

Total, Capital Equipment 0 0 0 


Outyear Capital Operating Expenses 

(dollars in Oiousands) 

I FY2012 I FY2013 | FY2014 | FY2015 | 
General Plant Projecte 0 0 0 0 

Capital Equipment 0 0 0 0 

Total, Capital Equipment 0 0 0 0 
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Fissile Materials Disposition 

Funding Profile by Subprogram 

(dollars in thousands) 


Fissile Materials Disposition (FMD) 

U.S. Surplus Fissile Materials Disposition 

Operations and Maintenance (O&M) 

U.S. Plutonium Disposition 

0 

90,896 

278,940 

U.S. Uranium Disposition 

39,274 

34,691 

25,985 

Supporting Activities 

1,500 

1,075 

0 

Subtotal, O&M 

40,774 

126,662 

304,925 

Construction 

0 

574,238 

612,788 

Total, U.S. Surplus FMD 

40,774 

700,900 

917,713 

Russian Surplus FMD 

Ri^sian Materials Disposition 

1,000 

1,000 

113,000 

Total, Fissile Materials Disposition 

41,774 

701,900 

1,030,713 


FY 2(K)9 Current 

FY 2010 Cinrent 

FY2011 

Appropriation 

Appropriation 

Request 


Outyear Funding Profile by Subprogram 


(dollars in thousands) 


Fissile Materials Disposition 

1 FY2012 1 

FY2013 1 

FY2014 1 

FY 2015 1 

U.S. Surplus Fissile Materials Disposition (O&M) 

302,276 

482,185 

478,897 

459,827 

Construction 

556,099 

527,457 

309,661 

282,773 

Russian Surplus Fissile Materials Disposition 

1,000 

1,000 

1,000 

1,000 

Total, Fissile Materials Disposition 

859,375 

1,010,642 

789,558 

743,600 


Mission 

The program goal is to eliminate surplus Russian weapon-grade plutonium and surplus United States 
(U.S.) weapon-grade plutonium and highly enriched uranium. 

Benefits 

Within the Fissile Materials Disposition (FMD) Program, two subprograms each make imique 
contributions to Government Performance and Results Act (GPRA) Unit Program Number 43. 

Plutonium Disposition - The goal of the U.S. Plutonium Disposition program is to dispose of at least 
34 metric tons (MT) of surplus U.S. weapon-grade plutonium in accordance with a long-standing U.S. 
policy and the September 2000 U.S. - Russia Plutonium Management and Disposition Agreement 
(PMDA). Three key U.S. facilities are being built at the Savannah River Site (SRS) in South Carolina 
by the FMD program to accomplish this goal; a Mixed Oxide (MOX) Fuel Fabrication Facility (MFFF) 
to fabricate plutonium oxide into MOX fuel for irradiation in domestic reactors; a pit disassembly and 
conversion capability to disassemble nuclear weapon pits and convert the resulting plutonium metal to a 
powder form suitable for MOX; and a Waste Solidification Building (WSB) to handle waste from the 
MFFF and pit disassembly operations. MFFF is scheduled to start operations to produce MOX fuel in 
October 2016. The WSB cold start-up activities are scheduled to begin operations in September 2013 to 
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support MOX cold start-up. An alternative Malysis study has been completed and the Department is 
pursuing the combination of NNSA’s Pit Disassembly and Conversion Facility and Environmental 
Management’s (EM) Plutonium Preparation (PuP) project into a single project to be located in K-Area 
Reactor Facility at the SRS and managed by NNSA. 

The goal of the Russian Plutonium Disposition program is to work with Russia to dispose of at least 
34 MX of surplus Russian weapon-grade plutonium. In November 2007, DOE and its Russian 
counterpart agency, Rosatom, agreed on a revised program to dispose of surplus Russian weapon-grade 
plutonium. The Russian program relies on the use of fast reactors for plutonium disposition (the 
existing BN-600 and the BN-800 currently under construction), operating under certain nonproliferation 
restrictions. Simultaneously, Russia continues to support research and development of the Gas Turbine- 
Modular Helium Reactor (GT-MHR) on a cost shared basis with the U.S., which could also be used for 
disposition should that technology become operational during the disposition period. The U.S. and 
Russian governments have completed negotiations of a Protocol that will amend the PMDA to reflect 
this revised program. It is expected that the Protocol to the 2000 PMDA containing these amendments 
will be signed in early 2010 and that both countries will begin disposing of their surplus plutonium in 
the 2018 timeframe. 

Uranium Disposition - NNSA is also responsible for disposing of U.S. highly enriched uranium (HEU) 
that has been declared surplus to defense needs primarily by down-blending it into low enriched 
uranium (LEU). Once down-blended, the material can no longer be used for nuclear weapons. To the 
extent practical, the program seeks to recover the economic value of the material by using the resulting 
LEU as commercial or research reactor fuel. Four separate projects (H-Canyon Enriched Uranium (EU) 
Disposition Project, the 12 MT HEU Blend-Down project. Reliable Fuel Supply, and Research Reactor 
Fuel) are currently being implemented and additional projects are being plarmed. HEU disposition 
projects are expected to result in payments to the U.S. Treasury of over $1,000,000,000 for LEU 
purchases, based on current uranium market prices. 

Significant Program Shifts 

The Department is requesting funds for the PDCF in Defense Nuclear Nonproliferation, Fissile 
Materials Disposition (instead of Weapons Activities appropriation) with the goal of aligning 
management and funding responsibilities for the interrelated surplus plutonium disposition activities 
under a single appropriation. 
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FY 2009 Accomplishments 

• Installed over 54,000 cubic yards of reinforced concrete and more than 1 1 ,000 tons of rebar for the 
MFFF. 

• Completed construction of 9 of the 18 auxiliary MOX buildings; two more buildings are under 
construction (Secured Warehouse Building and Electrical Substation). 

• Received approval of Critical Decision (CD)-2 (performance baseline) and CD-3 (start of 
construction) for the WSB, and construction began in December 2008. Completed the first of two 
major phases of construction of the WSB, which entailed site preparation, facility excavation, and 
installation of underground utilities. The Balance of Plant subcontract for the WSB has been 
awarded for the remaining facility construction work scope. 

• Successfully completed the PDCF Technical Independent Project Review, and continued with 
process design activities. 

• Selected WesDyne Intemational/Nuclear Fuel Services team as the down-blending and storage 
contractor for the new 12 MT HEU project. 

• Completed all shipments of HEU for the Reliable Fuel Supply initiative, and enough LEU to supply 
fuel for multiple commercial reactor core reloads. 

• Completed negotiations between the U.S. and Russian governments of a Protocol to amend the 
2000 PMDA to reflect the current U.S. and Russian plutonium disposition program. 

Major Out Year Priorities and Assumptions 

The outyear requirements for FMD total $3,403,175,000 (FY 2012 - FY 2015). The funding trend for 
the five-year period for FMD accounts for the start of operations for MOX and the WSB, and beginning 
construction of the PDCF. The funding profile for the U.S. Uranium Disposition program is declining in 
the future because the large quantities of surplus HEU have already been disposed of or are in the 
pipeline, and the future supply of HEU for disposition (from dismantlements and Naval Reactors rejects) 
will be at a much lower rate. The HEU disposition program depends on the continuing ability to pay for 
commercial down-blending services by transferring title to a portion of the resulting low-enriched 
uranium to the contractors (barter arrangement). 

The PMDA Protocol, once approved by the two governments, calls for the U.S. to make available 
$400,000,000 to support plutonium disposition in Russia, subject to future appropriations. The balance 
of the more than approximately $2,000,000,000 remaining cost of Russia's plutonium disposition would 
be borne by Russia and, if available, non-U.S. government contributions. Additional funds separate 
from the $400,000,000 would also be required to continue U.S. cost sharing of GT-MHR research and 
development in Russia, U.S. management and oversight of the overall Russian plutonium disposition 
program and to implement a bilateral monitoring and inspection regime. The request for FY 201 1 
includes the first $100,000,000 of the $400,000,000 pledge. 
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Detailed Justification 


(dollars in thousands) 



FY2009 

FY2010 

FY 201 1 

U.S. Surplus Fissile Materials Disposition 
(O&M) 

40,774 

126,662 

304,925 

■ U.S. Plutonium Disposition 

0 

90,896 

198,940 

• MOX Irradiation, Feedstock, and 
Transportation 

0 

26,454 

107,787 


Funding supports programmatic activities that are not part of the line item construction projects but are 
necessary to support the overall program to dispose of surplus weapon-grade plutonium as MOX fuel. 
These activities include: MOX fuel qualification and irradiation, obtaining plutonium and depleted 
uranium oxide feedstock, storage of feed materials, and transportation. 

Irradiation — Funding supports qualification, licensing and irradiation of MOX fuel in existing nuclear 
reactors. In FY 201 1, funding will support the pursuit of license amendments and modifications for 
commercial nuclear reactors to irradiate MOX fuel and the continuation of Post Irradiation 
Examinations (PIE) of irradiated MOX fuel lead test assemblies. 

Feedstock — ^Funding supports activities necessary to characterize and convert plutonium and depleted 
uranium into chemical forms that can be used to fabricate MOX fuel. In FY 2011, Los Alamos National 
Laboratory (LANL) will continue to disassemble limited quantities of nuclear weapon pits and convert 
the resulting plutonium metal into an oxide fonn using the Advanced Recovery and Integrated 
Extraction System (ARIES) process as part of the campaign to produce 2 MT of feedstock to be used 
during start-up and initial operation of the MFFF. Activities associated with the conversion of DOE- 
owned depleted uranium hexafluoride to uranium dioxide for MOX fuel fabrication will increase in 
FY 201 1 . Activities to further characterize non-pit feed materials for MFFF will also continue. 

Storage — Funding supports safe storage of surplus weapon-grade plutonium, both pits and oxide, 
including surveillance and monitoring activities. FY 201 1 activities include continuing to store surplus 
plutonium at Pantex and LANL; continuing to package surplus pits for shipment from Pantex to LANL 
for ARIES conversion activities. 

Transportation — Funding supports the development, certification and maintenance of containers and 
fuel loading equipment to transport pits, plutonium oxide and fresh MOX fuel necessary for plutonium 
disposition. In FY 20 1 1 , work will continue to develop a MOX fresh fuel shipping container and a new 
container for transporting MOX fuel for boiler water reactors. New containers will also be procured and 
fabricated to transport pits from Pantex to SRS/LANL. Containers will also be procured to support 
oxide packaging and shipping. Packaging and loading equipment development will continue during 
FY2011. 

FY 2009 funding of $16,900,000 was provided within Other Defense Activities (ODA) appropriation. 
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1 

'dollars in thousands) 

FY 2009 

FY 2010 

FY2011 

0 

56,466 


30,000 


MOX Other Project Cost 
Activities (OPC) 

MOX OPC Activities support project activities such as management oversight, design reviews, 
facility start-up testing and licensing. FY 201 1 activities include continuing management 
oversight and licensing activities as well as planning for start-up and operation of the MFFF. 
OPC will also fund the design and testing support of the aqueous polishing process contained 
within the MOX project, environmental permitting, and the monitoring and support for the 
Nuclear Regulatory Commission (NRC) review of the possession and use license application for 
the MFFF. 


Funding of $47,068,000 was provided in FY 2008 within the Nuclear Energy appropriation and 
these uncosted balances were used to support the work scope in FY 2009. 


• MOX Operating Expenses 

(OPEX) 0 976 865 

MOX Operating Expenses support activities associated with hot start-up testing and operations 
of the MFFF. FY 201 1 activities include plaiming and support for hot start-up testing and 
operations of the MFFF. 

In FY 2009, $2,300,000 was provided within ODA for this purpose. 


• Waste Solidification Building 

(WSB)(OPC) 0 7,000 21,500 

WSB OPC funding supports planning for facility operations (development of operating 
procedures and training program), program development activities (start-up testing, spare parts, 
emergency preparedness), waste management planning (development of waste compliance 
plans), interface management, and use of the Smart Plant foundation database (a software 
relationship management tool that provides the capability to transition engineering/project 
documents from design/construction/testing to eventual operations while maintaining 
requirements and configuration control). 

In FY 2009, funding of $7,000,000 was provided within the Weapons Activities appropriation. 
Directed Stockpile Work (DSW) program. 


• Pit Disassembly and Conversion 

Facility (PDCF) (OPC) 0 0 112,999 

PDCF OPC funding supports Critical Decision package development and activities needed to 
support project management, project risk management, design authority, design oversight and 
reviews, planning for facility operations (development of operating procedures and training 
program), program development activities (start-up testing, planning spare parts, and emergency 
preparedness), waste management planning (development of waste compliance plans), interface 
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(dollars in thousands) 

FY 2009 

FY 2010 

FY2011 


management, and use of the Smart Plant foundation database. LANL will continue 
Demonstration and Testing (D&T) preparations for hot testing of the hydride/dehydride furnace. 
In FY 2009, funding of $13,472,000 was provided within the Weapons Activities appropriation, 
DSW program, and in FY 2010, funding of $58,800,000 was provided within Weapons 
Activities appropriation, RTBF for PDCF. 

• Plutonium Disposition Program 

Integration 0 0 5,789 

This funding supports the integration of the MOX, WSB and pit disassembly activities to ensure 
that the surplus weapon-grade plutonium disposition program is successful and implemented in a 
manner that supports the program's objectives. This includes the development of an integrated 
program plan and schedule and a programmatic risk analyses to assess and manage risk and 
uncertainty within the program. Funds also support development and maintenance of 
infrastructure activities that are required to support the three interrelated projects. 

Previously funded under Supporting Activities. 

• U.S. Uranium Disposition 39,274 34,691 25,985 

This funding supports the disposition of U.S. HEU that has been declared surplus, primarily by 
down-blending it to LEU. Four separate disposition activities are on-going, and additional 
projects are being planned as HEU becomes available from anticipated weapon dismantlements. 

FY 201 1 activities include: 

• TVA HEU Down-blending Project: Continue down-blending of 5.6 MT of off-spec material 
at SRS. Derived LEU will be transferred to Tennessee Valley Authority (TVA) under the 
DOE-TVA Interagency Agreement. 

• Research Reactor Fuel Project: Continue down-blending HEU to LEU for use as fuel for 
foreign research reactors as part of the Reduced Enrichment for Research and Test Reactors 
program. 

• 1 2 MT HEU Project: Complete HEU shipments to Nuclear Fuel Services (NFS) by the end of 
2011. The resulting LEU will create an inventory for potential backup use by utilities 
participating in the MOX plutonium disposition program. 

• Planning for Additional Projects: Prepare plans to process, characterize and package 
additional suiplus HEU for down-blending and ultimate disposition. The material is located 
at various sites in the DOE complex, including Y-12, SRS, LANL, Idaho National 
Laboratory, and Lawrence Livermore National Laboratory. 

• Supporting Activities 1,500 1,075 0 

• Monitoring and Inspection 1,000 675 0 
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(dollars in thousands) 

FY 2009 

FY2010 

FY2011 


This subprogram was realigned and is funded under the Russian Surplus Fissile Materials 
Disposition Program beginning in FY 201 1. 


The U.S.-Russia PMDA agreement requires that the parties implement a bilateral monitoring 
and inspection (M&I) regime that will provide confidence that each party is disposing of 
34 MT of surplus weapon-grade plutonium. 

• Plutonium Disposition Program 

Integration 500 400 0 

This subprogram was realigned and is funded under U.S. Plutonium Disposition beginning in 
FY2011. 

■ Construction 0 574,238 612,788 

• 99-D-141-01, Pit Disassembly and 

Conversion (PDC) 0 0 80,000 

A Pit Disassembly and Conversion (PDC) capability is needed to disassemble surplus nuclear 
weapon pits and convert the resulting weapon-grade plutonium metal to an oxide form that can 
be fabricated into MOX fuel. Approximately 75 percent of surplus plutonium to be 
dispositioned is in sealed pit form and must be disassembled and converted to an oxide form 
useable for MOX fuel. NNSA conducted an alternative analysis to identify potential cost-saving 
alternatives for the PDC mission. An Independent Review Team agreed with the alternative 
analysis report and recommended that the PDCF project scope and operations be combined with 
the Office of Environmental Management’s (EM) Plutonium Preparation (PuP) project and be 
located in the K-Area Reactor Building at the SRS. On November 22, 2009, the Department 
approved pursuing the combination of NNSA’s PDCF and EM’s PuP projects into a single 
project to be located in K-Area Reactor Facility at the SRS and managed by the NNSA. As a 
result the project team was authorized to develop a conceptual design report, including NEPA 
and other documentation to support Critical Decision (CD) -1 (Approve Alternative Selection 
and Cost Range), in accordance with DOE Order 413.3A. A detailed project integration plan is 
currently under development. An updated funding profile and detailed work scope will be 
provided as it becomes available. 

In FY 2009 and FY 2010, PDCF funding of $24,900,000 and $30,300,000 was provided within 
the Weapons Activities appropriation, DSW and RTBF programs respectively. 

• 99-D-141-02 Waste Solidification 

Building (WSB) 0 70,000 57,000 

The WSB will receive liquid waste streams from the MOX facility and the PDC operations. The 
waste will be chemically treated and solidified for ultimate disposal. The WSB is a reinforced 
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( 

dollars in thousands) 

FY 2009 

FY 2010 

FY2011 


concrete facility that will contain storage tanks, evaporators, and cementation equipment, and 
will include an adjacent storage area for drums awaiting transfer to SRS packaging facilities. 
Construction of the WSB began in FY 2009. 

In FY 201 1, planned activities include tesling/site acceptance of the cementation equipment, 
continuing installation of “trapped” equipment, completion of the final roof concrete placement, 
and installation of mechanical and electrical process systems. 

In FY 2009, funding of $40,000,000 was provided within the Weapons Activities appropriation, 
DSW Program. 

• 99-D-143, MOX Fuel Fabrication 

FacMity (MFFF) 0 504,238 475,788 

The MFFF will provide the capability to fabricate plutonium oxide into MOX fuel for 
subsequent use in commercial nuclear reactors. The facility will contain the following key areas: 
shipping and receiving, storage, chemical processing, pellet manufacturing, fuel rod loading, fuel 
bundle assembly, fuel bundle storage and an analytical laboratory. Supporting facilities will be 
built, including an administration building, material receipt warehouse, technical support 
building, emergency and diesel standby generator buildings, and a chemical reagent building. 

FY 201 1 plaimed activities include completion of the main MFFF process building structure and 
installation of ventilation equipment, process piping and electrical equipment in the main process 
building. Assembly and testing of gloveboxes and process equipment in the Process Assembly 
Facility will continue. The project also intends to continue construction of support buildings 
(Technical Support Building and Emergency Diesel Building). 

In FY 2009, funding of $467,800,000 was provided within Other Defense Activities (ODA) 
appropriation. 

Russian Surplus Fissile Materials 


Disposition 

1,000 

1,000 

113,000 

• Russian Surplus Fissile Materials 




Disposition (funds spent in the 

U.S.) 

1,000 

1,000 

8,000 


FY 201 1 funding will support U.S. technical oversight of work in Russia associated with the 
disposition of surplus Russian weapon-grade plutonium in the BN-600 and BN-800 fast reactors 
as well as the research and development of the GT-MHR technology. Fimding will be used to 
continue with DOE contractual management and oversight of the Russian plutonium disposition 
program and research and development of the GT-MHR. In addition, these funds will support 
the implementation of a monitoring and inspection (M&I) regime that will provide confidence 
that each party is disposing of 34 MT of surplus weapon-grade plutonium and support 
negotiations among the U.S., Russia, and the International Atomic Energy Agency (IAEA) on 
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(dollars in thousands) 

FY 2009 

FY 2010 

FY 201 1 


M&I issues. 




Russian Surplus Fissile Materials 
Disposition (funds spent in 

Russia) 

0 

0 

105,000 


This funding represents a portion of the $400,000,000 the U.S. pledged to support Russian 
plutonium disposition. Major activities include: modifying the existing BN-600 MOX fuel 
fabrication facility at the Research Institute for Atomic Reactors (RIAR), fabricating and 
installing non-plutonium breeding assemblies in the BN-600 to replace the plutonium breeding 
blanket assemblies, modifying the BN-600 reactor so it can be used to irradiate MOX fuel, 
modifying facilities to fabricate MOX fuel for the BN-800, and implementing a monitoring and 
inspection (M&I) regime at Russian disposition facilities to provide confidence that Russia is 
disposing of 34 MT of surplus weapon-grade plutonimn. 


The additional $5,000,000 will support the research and development (R&D) of the GT-MHR in 
Russia as required under the PMDA. Major activities include fabrication and testing of particle 
nuclear fuels and testing of vertical turbo machine components. The funds used for fhe GT- 
MHR do not count against the $400,000,000 U.S. contribution. 


Total, Russian Surplus Fissile Materials 

Disposition 1,000 1,000 113,000 

Total, Fissile Materials Disposition 41,774 701,900 1,030,713 
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Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

U.S. Surplus Fissile Materials Disposition 

U.S. Piutonium Disposition: The increase supports the Avork scope associated 
with depleted uranium conversion and licensing, and modifications of reactors 
to use MOX fuel. In addition, it includes the PDCF OPC and related 

supporting activities transferred from Weapons Activities. + 188,044 

U.S. Uranium Disposition; The decrease reflects the reduced availability of 

surplus HEU for disposition. - 8,706 

• Supporting Activities: The decrease reflects the realignment of work 
scope and funds to the Russian Program for M&I activities and the U.S. 

Plutonium Disposition Program for Plutonium Disposition Program 

Integration. -1,075 

Total, U.S. Fissile Materials Disposition O&M +178,263 


U.S. Fissile Materials Disposition Construction 

• 99-D-141-02 Waste SoUdification Building (WSB): The decrease 
reflects the completion of initial large outlays needed by the Balance of 
Plant sub-contractor and a decline in long-lead procurements. -13,000 

99-D-141-01 Pit Disassembly and Conversion (PDC): The increase 

supports the continuation of the design work scope and preparing the 

documentation for CD-I (Approve Alternative Selection and Cost Range). + 80,000 

99-D-143 Mixed Oxide (MOX) Fuel Fabrication Facility: 

The decrease reflects the completion of many long-lead equipment 

procurements and facility design activities. - 28,450 

Total, U.S. Fissile Materials Disposition Construction 38,550 


Russian Surplus Fissile Materials Disposition 

■ U.S. Support for Russian Plutonium Disposition (funds spent in the 
U.S.): The increase supports the continuation of DOE management and 
oversight of the Russian plutonium disposition program, implementation 
of a M&I regime at U.S. disposition facilities and the continuation of 
oversight of the GT-MHR research and development program. +7,000 
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■ U.S. Support for Russian Plutonium Disposition (funds spent in 
Russia): The increase supports a portion ($100,000,000) of the 
$400,000,000 the U.S. pledged to support the Russian plutonium 
disposition and supports the R&D of the GT-MHR in Russia as required 
under the PMDA. 

Total, Russian Fissile Materials Disposition 
Total Funding Change, Fissile Materials Disposition 


FY2011 vs. 
FY2010 
($ 000 ) 


+105,000 
+112,000 
+ 328,813 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses' 


(dollars in thousands) 

rFY2009 I FY2010 | FY2011 | 

General Plant Projects 0 0 0 

Capital Equipment 0 0 0 

Total, Capital Operating Expenses 0 0 0 


Outyear Capital Operating Expenses 


(dollars in thousands) 

rFY2012 I FY2013 | FY2014 | FY201S~| 
General Plant Projects 0 0 0 0 

Capital Equipment 0 0 0 0 

Total, Capital Operating Expenses 0 0 0 0 


‘ Funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and general 
plant projects, and are no longer budgeted separately for capital equipment and general plant projects. FY 201 0 and FY 201 1 
funding reflecte estimates based on actual FY 2009 obligations. 
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Construction Projects 


(dollars in thousands) 


Total 

Estimated 

Prior Year 




Unappro- 

C^st 

Appro- 




priated 

(TEC) 

priations 

FY2009 

FY20I0 

FY2011 

Balance 


99-D-141-01, Pit Disassembly and 

Conversion (PDC) 

TBD 

247,275 * 

24,893 ‘ 

30,321 ■ 

80,000 

TBD 

99-D-141-02, Waste Solidification Building 
(WSB) 

244,331 

59,749 • 

40,000 ‘ 

70,000 

57,000 

17,582 

99-D-143, MOX Fuel Fabrication Facility 

3,975, 828_ 

1,315,060* 

467,808 " 

504,238' 

475,788 

1,212,934 

Total, Construction 


1,622,084 

532,701 

604,559 

612,788 



Outyear Construction Projects 

(dollars id thousands) 


1 FY2012 1 

FY2013 1 

1 FY2014 1 

1 FY2015 1 


99-D-141-01, Pit Disassembly and Conversion (PDC) 
99-D-141-02. Waste Solidification Building (WSB) 

99-D-143, MOX Fuel Fabrication Facility 

158,000 

12,927 

385,172 

200,000 

4,655 

322,802 

200,000 

0 

109,661 

157,000 

0 

125,773 

Total, Construction 

556,099 

527,457 

309,661 

282,773 


‘ In FY 2008, Waste Solidification Building (WSB) ($33,600,000) and the Pit Disassembly and Conversion Facility (PDCF) 
($22,447,0000) were appropriated under the Weapons Activities appropriation under the Directed Stoclq)ile Work. 

” In FY 2008, the Mixed Oxide (MOX) Fuel Fabrication Facility (O&M) ($47,068,0000) and Construction ($231,721,000) 
were appropriated under the Nuclear Energy appropriation. 

' In FY 2009, WSB and PDCF funding were appropriated under the Weapons Activities appropriation under the Directed 
Stockpile Work. 

^ In FY 2009, MOX Fuel Fabrication Facility funding was appropriated in Other Defense Activities. 

' In FY 2010, PDCF funding was requested under the Weapons Activities appropriation under the Readiness in Technical 
Base and Facilities Program. 
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^ In FY 2010, MOX Fuel Fabrication Facility was requested under the Defense Nuclear Nonproliferation/FMD. 
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99-D-143, Mixed Oxide Fuel Fabrication Facility, 

Savannah River Site, Aiken, South Carolina 
Project Data Sheet is for Construction 

1. Significant Changes 

Themost recent Department of Energy (DOE) Order 41 3.3A approved Critical Decision (CD) is CD-3, 
Start of Construction, and was approved on April 1 1, 2007, wiOi a Total Project Cost (TPC) of 
$4,814,329,000 and CD-4 of FY 2017. However, as directed by the Revised Continuing Resolution, 
2007, Public Law 1 10-5, construction began on August 1, 2007. The latest approved baseline change 
was on December 17, 2008, with a TPC of $4,857,129,000 and CD-4 of FY 2017. 


A Federal Project Director certified at the appropriate level has been assigned to this project. 

The sale of Mixed Oxide (MOX) fuel to nuclear utilities, (based on July 2009 market prices) could 
generate approximately $1.1 billion in revenue to the U.S. Treasury from this 34 metric ton (MT) 
disposition program. 

This Project Data Sheet (PDS) is an update of the FY 2010 PDS. Significant changes include; 

MOX engineering costs have increased (less than 5 percent) due to several factors including; the 
project’s decision to procure additional process equipment and gloveboxes as “build to print” verses 
“design-build” contracts, thereby reducing schedule and technical risks; additional costs to place 
engineering personnel in vendor shops to ensure the required quality for purchased equipment; and 
unanticipated increases in personnel rates. 

The reduction in contingency (29 percent) is primarily due to construction, process unit, and glovebox 
bids being significantly greater than government estimates. Major contributors to the higher bids 
included; a limited number of qualified suppliers; real and perceived risks for bidders resulting in 
increased margins in bids; anticipated and real uncertainties in material costs; expected difficulties in 
meeting National Quality Assurance (NQA)-l quality standards; and availability of qualified personnel 
to perform work. Overall, project application of contingency and management reserve continues to be 
within acceptable limits for projects of this size and at this stage of the project. 


2. Design, Construction, and D&D Schedule 


(fiscal quarter or dale) 



CD-0 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

Complete 

FY2000 

N/A 

2QFY1999 

4QFY2001 

N/A 

1QFY2002 

4QFY2005 

N/A 

N/A 

FY 2001 

N/A 

2QFY1999 

3QFY2002 

N/A 

4QFY2002 

iQFY2006 

N/A 

N/A 

FY2002 

N/A 

2QFY1999 

4QFY2002 

N/A 

2QFY2003 

IQFY2007 

N/A 

N/A 

FY 2003 

N/A 

2QFY1999 

4QFY2003 

N/A 

2QFY2004 

4QFY2007 

N/A 

N/A 

FY2004 

N/A 

2QFY1999 

1QFY2004 

N/A 

2QFY2004 

4QFY2007 

N/A 

N/A 

FY2005 

N/A 

2QFY1999 

3QFY2004 

N/A 

3QFY2005 

2QFY2009 

N/A 

N/A 

FY 2006 

N/A 

2QFY1999 

1QFY2005 

N/A 

3QFY2005 

TBD 

N/A 

N/A 

FY2007 

N/A 

2QFY1999 

4QFY2009 

N/A 

2QFY2007 

4QFY20I4 

N/A 

N/A 

FY2008 

1QFY1997 

2QFY1999 

2QFY201 1 

2QFY2007 

2QFY2007 

4QFY2013 

N/A 

N/A 
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(fiscal quarter or date) 



CD-0 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

Complete 

FY2009 

1QFY1997 

03/22/1999 

2QFY2013“ 

04/11/2007 

08/01/2007'’ 

4QFY2016 

N/A 

N/A 

FY 2010 

1QFY1997 

03/22/1999 

2QFY2013 

04/11/2007 

08/01/2007 

1QFY2017 

N/A 

N/A 

FY2011 

1QFYI997 

03/22/1999 

2QFY2013 

04/11/2007 

08/01/2007 

1QFY2017 

N/A 

N/A 


CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 


(fiscal quarter or date) 



NRC 

Construction 

Audiorization 

CD 2A/3A 

Perfonnance 

Baseline 

Validation 

CD2B/3B 

FY2004 

N/A 

N/A 

N/A 

N/A 

FY 2005 

03/30/2005 

09/30/2005 

N/A 

N/A 

FY2006 

N/A 

N/A 

07/07/2006 

N/A 

FY2007 

N/A 

N/A 

N/A 

04/06/2006 

FY 2008 

N/A 

N/A 

N/A 

N/A 

FY2009 

N/A 

N/A 

N/A 

N/A 


CD 2A/3A - Approval to start Site Preparation 

CD 2B/3B - Approval to begin long lead procurements (“trapped” tanks, steel embeds, reinforcing steel, 
barrier doors) 


‘ Facility and process design will be completed in FY 2010, the equipment design will be completed in FY 2011 and the 
software design will be completed in FY 2013. 

The Department approved CD-3 (Stan of Construction) on April 1 1, 2007, however, as directed by the Revised Continuing 
Resolution, 2007, Public Law 1 10-5, construction began on August 1, 2007. 

Defense Nuclear Nonproliferatioii/ 

Fissile Materials Disposition/ 

I 99-D-143, Mixed Oxide (MOX) 

Fuel Fabrication Facility FY 20J1 Congressional Budget 


54928A 


3/15/2010 



393 


3. Baseline and Validation Status 

(dollars in thoosands) 



TEC, 

FED 

TEC, 

CoQStniction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY2000 

TBD 

TBD 

383,186 

0 

N/A 

TBD 

N/A 

FY 2001 

TBD 

TBD 

398,186 

0 

N/A 

TBD 

N/A 

FY2002 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

N/A 

FY2003 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

N/A 

FY2004 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

N/A 

FY2005 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

N/A 

FY2006 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

N/A 

FY2007 

TBD 

TBD 

3,277,984 

354,108 

N/A 

354,108 

3,632,092 

FY2008 

TBD 

TBD 

3,868,628 

830,701 

N/A 

830,701 

4,699,329 

FY2009 


TBD 

3,938,628 

875,701 

N/A 

875,701 

4,814,329 

FY2010 

TBD 

TBD 

3,975,828 

881,301 

N/A 

881,301 

4,857,129 

FY2011 

960,925 

3,014,903 

3,975,828 

881,301 

N/A 

881,301 

4,857,129 


4. Project Description, Justification, and Scope 


Description and Scope 

The U.S. MOX Fuel Fabrication Facility (MFFF) at the Savannah River Site will combine surplus 
weapon-grade plutonium oxide with depleted uranium oxide to form MOX fuel assemblies that will be 
used as fuel for U.S. commercial nuclear reactors. Once irradiated and converted into spent fuel, the 
resulting plutonium can no longer be readily used for nuclear weapons. The nominal design life of the 
facility is 40 years; however, it will take approximately 13 years to complete the 34 MT mission with 
additional surplus plutonium disposition platmed. After completing its mission, the facility can be 
deactivated, decontaminated, and decommissioned in approximately three to four years. 

The MOX facility has been designed with the capacity needed to receive and process 3.5 MT of 
plutonium oxide per year. The plutonium oxide will come from pit disassembly and conversion 
operations and from other selected inventories of weapon-grade plutonium within the DOE complex. 
The facility will have the capacity to store sufficient plutonium oxide for two years of operations. 


The MOX facility will be approximately 441,000 square feet in size and provide all of the material 
processing and fabrication operations needed to produce MOX fuel. The MOX facility operations 
include: aqueous polishing (AP) to purify the plutonium oxide; blending and milling; pelletizing; 
sintering; grinding; loading fuel rods; bundling fuel assemblies; and storing feed material, pellets, and 
fuel assemblies. The facility also includes a laboratory and space for material sampling and use by a 
monitoring and inspection team. Adjacent to the MOX process areas is the secure shipping and 
receiving area to support material receipt, utilities, and technical support. 

The design of the MOX Fuel Fabrication Facility (MFFF) is based on technologies, processes and 
facilities that have been successfully operating in France for decades, specifically AREVA’s MELOX 
and La Hague facilities. The facility will meet U.S. conventions, codes, standards, and regulatory 
requirements, and will be licensed by the Nuclear Regulatory Commission (NRC). 
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The MFFF has the following Key Performance Parameters: (1) process and dispose of 3.5 MT of 
weapon-grade plutonium annually by producing mixed-oxide fiiel qualified for use in U.S. commercial 
nuclear power plants; and (2) provide the capability to successfully process alternate (non-pit) feedstock, 

FY 2010 and FV 2011 Description of Activities 

In FY 2010, the facility and process design will be completed. Construction will continue with the third 
floor slab and walls being completed in Aqueous Polishing (AP), and the second floor slab being 
completed in the MOX processing area and trapped equipment will continue to be installed as the main 
processing facility construction progresses. Process piping installation will begin, and the Technical 
Support Building design and construction will begin. Electrical conduit and raceway installation will 
begin, along with initiation of the Heating, Ventilation, and Air Conditioning (HVAC) system 
installation and fire protection system installation. Construction of the Reagent Building and the 
Emergency Diesel Generator Building will begin. 

In FY 201 1, the MFFF structural construction package will be completed, including completion of the 
primary exterior wall and MFFF roof FTVAC, Reagent Building, ^ergency Diesel Generator 
Building, and Technical Support Building construction will continue. Process piping installation will 
continue, and glovebox installation/connections, and electrical installation will begin. 

The project is being conducted in accordance with the project management requirements in 
DOE O 413.3A, Program and Project Management for the Acquisition of Capita! Assets, and all 
appropriate project management requirements have been met. 

5. Financial Schedule 


(dollars in thousands) 



1 Appropriations 1 

Obligations j 

Costs 1 

Totai Estimated Cost (TEC) 




Design 




FY 1999 

28,000 

9,600 

2,545 

FY 2000 

12,375 

30,775 

33,512 

FY 2001 

25,943 

25,943 

29,938 

FY2002 

65,993 

65,993 

52,513 

FY 2003 

92,088 

92,088 

82,022 

FY2004 

81,081 

81,081 

93,457 

FY 2005 

251,195 

251,195 

216,801 

FY2006 

119,853 

119,853 

165,618 

FY2007 

65,133 

65,133 

62,342 

FY 2008 

56,045 

56,045 

58,958 

FY 2009 

72,509 

72,509 

68,395 

FY 2010 

55,937 

55,937 

59,587 

FY 2011 

33,036 

33,036 

32,951 

FY 2012 

1,582 

1,582 

2,081 

FY2013 

155 

155 

205 

Total, Design 

960,925 

960,925 

960,925 
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(dollars in thousands) 


1 Appropriations { Oblisations I 

Costs 1 


Construction 




FY 2004 

279,193 

0 

0 

FY2005 

113,892 

44,100 

0 

FY2006 

97,947 

217,469 

15,210 

FY2007 

197,367 

197,367 

115,065 

FY2008 

175,676 

290,139 

209,174 

FY 2008 (rescinded PY 




unobligated balance) 

-115,000 

0 

0 

FY2009 

395,299 

395,299 

300,155 

FY2010 

448,301 

448,301 

390,969 

FY2011 

442,752 

442,752 

459,817 

FY 2012 

383,590 

383,590 

600,710 

FY2013 

322,647 

322,647 

491,676 

FY2014 

109,661 

109,661 

238,858 

FY2015 

125,773 

125,773 

128,207 

FY2016 

37,805 

37,805 

65,062 

FY2017 

0 

0 

0 

Total, Construction 

3,014,903 

3,014,903 

3,014,903 

TEC 




FY 1999 

28,000 

9,600 

2,545 

FY2000 

12,375 

30,775 

33,512 

FY2001 

25,943 

25,943 

29,938 

FY 2002 

65,993 

65,993 

52,513 

FY2003 

92,088 

92,088 

82,022 

FY 2004 

360,274 

81,081 

93,457 

FY 2005 

365,087 

295,295 

216,801 

FY 2006 

217,800 

337,322 

180,828 

FY 2007 

262,500 

262,500 

177,407 

FY 2008 

231,721 

346,184 

268,132 

FY 2008 (rescinded PY 




unobligated balance) 

-115,000 

0 

0 

FY2009 

467,808 

467,808 

368,550 

FY 2010 

504,238 

504,238 

450,556 

FY2011 

475,788 

475,788 

492,768 

FY2012 

385,172 

385,172 

602,791 

FY2013 

322,802 

322,802 

491,881 

FY 2014 

109,661 

109,661 

238,858 

FY2015 

125,773 

125,773 

128,207 

FY2016 

37,805 

37,805 

65,062 

FY2017 

0 

0 

0 

Total, TEC 

3,975,828 

3,975,828 

3,975,828 

Other Project Cost (OPC) 




OPC except D&D 




FY 1999 

5,000 

5,000 

4,500 

FY 2000 

5,000 

5,000 

4,500 

FY2001 

5,000 

5,000 

5,000 

FY 2002 

5,000 

5,000 

5,000 

FY2003 

8,000 

8,000 

5,000 

FY2004 

9,292 

9,292 

1 1,500 
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(dollars in thousands) 



! ApiHooriations I 

Obligations ! 

Costs 1 

FY2005 

9,357 

9,357 

3,749 

FY 2006 

28,200 

21,300 

7,023 

FY 2007 

915 

7,792 

9,278 

FY2008 

47,068 

47,068 

15,746 

FY 2009 

0 

0 

23,649 

FY2010 

56,466 

56,466 

19,019 

FY2011 

30,000 

30,000 

90,238 

FY 2012 

97,035 

97,035 

94,971 

FY 2013 

246,669 

246,669 

206,261 

FY2014 

230,697 

230,697 

177,010 

FY2015 

91,603 

91,603 

136,417 

FY 2016 

5,999 

6,022 

62,440 

FY 2017 

0 

0 

0 

Total, OPC except D&D 

881,301 

881,301 

881,301 

D&D 




FY 

N/A 

N/A 

N/A 

Total, D&D 

N/A 

N/A 

N/A 

Total Project Cost (TPC) 




FY 1999 

33,000 

14,600 

7,045 

FY2000 

17,375 

35,775 

38,012 

FY2001 

30,943 

30,943 

34,938 

FY2002 

70,993 

70,993 

57,513 

FY2003 

100,088 

100,088 

87,022 

FY2004 

369,566 

90,373 

104,957 

FY2005 

374,444 

304,652 

220,550 

FY 2006 

246,000 

358,622 

187,851 

FY2007 

263,415 

270,292 

186,685 

FY2008 

278,789 

393,252 

283,878 

FY 2008 (rescinded PY 




unobligated balance) 

-115,000 

0 

0 

FY2009 

467,808 

467,808 

392,199 

FY2010 

560,704 

560,704 

469,575 

FY2011 

505,788 

505,788 

583,006 

FY2012 

482,207 

482,207 

697,762 

FY2013 

569,471 

569,471 

698,142 

FY2014 

340,358 

340,358 

415,868 

FY 2015 

217,376 

217,376 

264,624 

FY2016 

43,804 

43,827 

127,502 

FY2017 

0 

0 

0 

Total, TPC 

4,857,129 

4,857,129 

4,857,129 
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6. Details of Project Cost Estimate 


(dollars in diousands) 


Current I 

Previous i 

Original 

Total 

Total 

Validated 

Estimate 

Estimate ^ 

Baseline 


Total Estimated Cost (TEC) 




Design (PED) 

Design 

960,925 

916,148 

916,148 

Contingency 

0 

0 

0 

Total, PED 

960,925 

916,148 

916,148 

Construction 

Site Preparation 

39,957 

39,038 

39,929 

Equipment (MOX & AP equip.) 

344,590 

200,415 

251,791 

Other Construction 

2,197,139 2,153,444 

2,067,639 

Contingency 

433,217 

666,783 

663,121 

Total, Construction 

3,014,903 

3,059,680 3,022,480 

Total, TEC 

3,975,828 

3,975,828 

3,938,628 

Contingency, TEC 

Other Project Cost (OPC) 

433,217 

666,783 

663,121 

OPC except D&D 

Conceptual Planning 

37,723 

37,723 

37,723 

Conceptual Design 

0 

0 

0 

Start-Up 

672,903 

662328 

650,468 

Contingency 

170.675 

181,250 

187,510 

Total, OPC except D&D 

881,301 

881,301 

875,701 

D&D 

D&D 

0 

0 

0 

Contingency 

0 

0 

0 

Total, D&D 

0 

0 

0 

Total, OPC 

881,301 

881.301 

875,701 

Contingency, OPC 

170,675 

181,250 

187,510 

Total, TPC 

4,857,129 4,857,129 4,814,329 

Total, Contingency 

603,892 

848,033 

850,631 
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7. Schedule of Total Project Costs 


(dollars in thousands) 




Prior Years | 

FY2010 1 

FY201! 1 

FY2012 1 

Fy2013 1 

FV2014 1 

FY20I5 1 

Outwars 1 

Total 

FY2009 

TEC 

1,964,589 

395,674 

308,722 

301,938 

382,802 

158,325 

125,611 

300,967 

3,938,628 

Performance 

OPC 

173,832 

55,000 

87,036 

180,269 

136,669 

149,192 

85,771 

7,932 

875,701 

Baseline 

TPC 

2,138,421 

450,674 

395,758 

482^07 

519.471 

307.517 

211,382 

308,899 

4,814,329 


TEC 

2,014,589 

504,238 

475,788 

385,172 

322,802 

109,661 

125,773 

37,805 

3,975,828 

FY20I0 

OPC 

122,832 

56,466 

30,000 

97.035 

246,669 

230,697 

91,603 

5,999 

881,301 


TPC 

2,137,421 

560.704 

505,788 

482,207 

569.471 

340.358 

217,376 

43,804 

4,857,129 


TEC 

2,014,589 

504,238 

475,788 

385,172 

322,802 

109,661 

125,773 

37,805 

3,975,828 

FY2011 

OPC 

122,832 

56,466 

30,000 

97,035 

246,669 

230,697 

91,603 

5,999 

881,30! 


TPC 

2,137,421 

560,704 

505,788 

482,207 

569,471 

340,358 

217,376 

43,804 

4,857,129 


8. Related Operations and Maintenance Funding Requirements 

Start of Operation or Beneficial Occupancy (fiscal quarter or date) IQFY2017 

Expected Useful Life (number of years) (after hot startup)* 13 

Expected Future Start of D&D of this capital asset (fiscal quarter) N/A 


(Related Funding requirements) 




(dollars in 

thousands) 



1 Ave. Annual Costs 

1 Life Cycle Costs 1 


Current 

Previous 

Current 

Previous 


Total j 

Total 

Total 

Total 


Estimate i 

Estimate i 

Estimate 

Estimate 

Operations 

314,600 

142,900 4,089,800 

1,857,100 

Security 

99,100 

41,500 1,288,300 

539,500 

Total, Operations & Security ** 

413,700 

184,400 

5,378,100 2,396,600 

9. Required D&D Information 




Area j Square Feet 


Area j Square Feet 

Area of new construction 44 1 ,000 

Area of existing facility(s) being replaced N/A 

Area of additional D&D space to meet die “one-for-one” requirement N/A 


Name(s) and site location(s) of existing facility(s) to be replaced: 
The new construction is not replacing an existing facility. 


* The nominal design life of the facility is 40 years, however, it will take approximately 13 years to complete the 34 MT 
mission. 

^ Previous life cycle costs were estimated in 2005 dollars. The current estimates are expressed in 2010 dollars and should be 
considered preliminary. The Government is negotiating Cation 11 of the MFFF contract to add start-up and initial operation 
of the fiicility to the cuirent contract scope in order to reduce the goveramenfs risk that the facility will be unable to produce 
specification MOX fuel. NNSA is also negotiating security and other overhead costs widi Environmental Management --the 
SRS Landlord. When the process is completed the project life cycle costs will be updated. 
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10. Acquisition Approach 

The procurement strategy for the MOX facility involved awarding a base contract to Duke Cogema 
Stone & Webster (now Shaw AREVA MOX Services) in March 1999 for design, licensing and 
irradiation services associated with fuel qualification activities and reactor licensing. Three options 
were included in the base contract, for (1) construction and management oversight; (2) hot start-up, 
operations and irradiation services; and (3) deactivation can be awarded separately. Option 1 was 
exercised by DOE in May 2008. In January 2009, an Early Option 2 proposal was submitted to NNSA 
for consideration. The proposed work scope included the fabrication of eight (8) fuel assemblies as a 
part of the facility hot start-up plan. Negotiations on Early Option 2 are currently in process. 

Actual physical construction is being conducted through fixed-price subcontracts to the extent practical, 
with incentive and award fee contracts for construction management services and glovebox assembly. 
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99-D-141-02, Waste Solidification Building (WSB) 

Savannah River Site, Aiken, South Carolina 
Project Data Sheet is for Construction 

1. Significant Changes 

The most recent Department of Energy (DOE) Order 4 13. 3 A approved Critical Decision (CD) is CD-3, 
Start of Construction, and was approved on December 10, 2008 with a Total Project Cost (TPC) of 
$344,455,000 and CD-4 of FY 2013. 

A Federal Project Director (FPD), certified at the appropriate level has been assigned to this project. 

This Project Data Sheet (PDS) is an update of the FY 2010 PDS. Significant changes include; 

The first phase of constmction for site preparation was completed in FY 2009. The scope of this work 
included: excavation; installation of waste transfer lines; installation of the process sewer, sanitary 
sewer, and storm sewer systems; installation of electrical and telecommunications duct banks; and 
construction of the fecility mud mat and roadways. 

The Balance of Plant (BOP) sub-contract for the second phase of construction was awarded in July 2009 
for the amount of $91,500,000. Work scope for this contract includes facility constmction, system 
testing and turnover. Constmction is scheduled to be complete in 2012. 

Approximately $30,000,000 of constmction funds were used in FY 2009 to support long-lead equipment 
procurements, early site constmction and mobilization of the facility constmction sub-contractor. Long 
lead equipment includes evaporators, tanks, cementation process equipment and glove boxes. This 
equipment requires significant lead time to fabricate and must be available for installation early in the 
constmction process (i.e. before steel roof supports are put in place). 

• The most significant project risk involves the reduction in contingency funds due to the receipt of 
final bids for facility constmction, greatly exceeding government estimates. Major contributors to 
the higher bids include difficulty of contractors to meet National Quality Assurance (NQA)-l 
standards requiring additional (Juality Assurance oversight and an anticipated lack of craft labor 
requiring additional relocation costs. Although some of the amounts were offset by under-runs in 
other areas, approximately $20,000,000 of available contingency was required (about one third of 
the total contingency). The early use of such a significant portion of contingency will affect the 
flexibility of the project team to address unforeseen changes for the duration of the project. 
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2. Design, Construction, and D&D Schedule 

(fiscal quarter or date) 



CD-0" 

CD-I*' 

PED 

Complete 

CD-2 

CD-3 

CD-4 

D&D 

Start 

D&D 

Complete 

FY 1999 

10/31/1997 

10/31/1997 

TBD 

TBD 

TBD 

jgQ 

N/A 

N/A 

FY2000 

10/31/1997 

10/31/1997 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

FY 2001 

10/31/1997 

10/31/1997 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

FY 2002 

10/31/1997 

10/31/1997 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

FY 2003 

10/31/1997 

10/31/1997 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

FY2004 

10/31/1997 

10/31/1997 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

FY2005 

10/31/1997 

10/31/1997 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

FY 2006 

10/31/1997 

10/31/1997 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

FY 2007 

10/31/1997 

10/31/1997 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 

FY2008 

10/31/1997 

10/31/1997 

3QFY2008 

4QFY2008 

1QFY2009 

TBD 

N/A 

N/A 

FY2009 

10/31/1997 

10/31/1997 

3QFY2008 

4QFY2008 

4QFY2008 

1QFY2013 

N/A 

N/A 

FY 2010 

10/31/1997 

10/31/1997 

05/09/2008 

12/10/2008 

12/10/2008 

4QFY2013 

N/A 

N/A 

FY 201 1 

10/31/1997 

10/31/1997 

05/09/2008 

12/10/2008 

12/10/2008 

4QFY2013 

N/A 

N/A 


CD-0 ~ Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 

3. Baseline and Validation Status 


(dollars in dioiisands) 



TEC, 

PED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY 1999 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 

FY2000 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 

FY2001 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 

FY 2002 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 

FY2003 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 

FY2004 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 

FY2005 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 

FY2006 

25,700 

TBD 

TBD 

TBD 

N/A 

TBD 

25,700 

FY2007 

29,300 

160,000 

189,300 

36,708 

N/A 

36,708 

226,008 

FY2008 

31,183 

171,013 

202,196 

42,908 

N/A 

42,908 

245,104 

FY2009 

36,102 

159,367 

195,469 

82,718 

N/A 

82,718 

278,187 


“ Approval of mission need for waste treatment activities was originally obtained in 1997 as part of the scope of the Pit 
Disassembly and Conversion Facility (PDCF) project and was reinforced in die Record of Decision (ROD). 

** Preliminary design activities for the Waste Solidification Building (WSB) were initiated in February 2003, but suspended in 
2004 due to uncertainties in the schedule of the overall plutonium disposition program and the counterpart Russian 
disposition program. These issues have been resolved and design activities were resumed in October 2006. 
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(dollars in thousands) 



TEC, 

FED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY2010 

42,542 

201,789 

244331 

100,124 

N/A 

100,124 

344,455 

FY20U 

42,652 

201,679 

244,331 

100,124 

N/A 

100,124 

344,455 


4. Project Description, Justification, and Scope 
Waste Solidification Buildin 2 fWSBi: 

The WSB will process radioactive liquid waste streams from the Mixed Oxide Fuel Fabrication Facility 
(MFFF) and pit disassembly and conversion operations into a solid form for ultimate disposal. The 
MFFF will produce approximately 85 percent of the waste that the WSB will process. The WSB must 
be operational to support mixed oxide (MOX) cold start-up testing activities scheduled in the 2013 
timeframe. The radioactive liquid waste consists of one high-activity and two low-activity streams. The 
high-activity stream contains significant amounts of americium removed from plutonium oxide during 
MOX aqueous polishing operations. The low-activity streams contain stripped uranium also removed 
from MOX aqueous polishing operations and laboratory waste from pit disassembly and conversion 
operations. The WSB operating life is expected to be approximately 15 years; however the facility has a 
design life of 30 years and could easily be extended to accommodate disposition of additional surplus 
plutonium. After completing its mission, the WSB will be deactivated, decontaminated, and 
decommissioned over three to four years. 

The scope of this sub-project consists of the following activities: design, construction, procurement, 
installation, testing, demonstration, and start-up testing of structures and equipment. The processing 
facility will be approximately 33,000 square feet and is designed as a single story structure of hardened 
concrete. An additional separate structure consisting of a covered concrete pad will be constructed to 
provide temporary storage of containerized waste following treatment prior to packaging for shipment. 
The major process equipment includes tanks, evaporators, and solidification equipment. 

The WSB has the following Key Performance Parameters: (1) demonstrate the ability to process the 
anticipated waste volumes of the high activity waste stream and the two low activity waste streams, and 
(2) demonstrate the ability to produce waste products that are within the established limits of the Waste 
Acceptance Criteria and/or Documented Safety Analysis of the receiving facilities. 

FY 2010 and FY 2011 Description of Activities 

In FY 20 1 0, planned activities include completion of foundation rebar placement, completion of 
fabrication/testing/site acceptance of cementation equipment, procurement of major equipment 
(including long-lead equipment), installation of "trapped" equipment, and installation of the facility roof. 

In FY 2011, planned activities will focus on installation of mechanical and electrical systems inside the 
facility and the construction and installation of outside equipment and ancillary structures. 

The WSB project is being conducted in accordance with the project management requirements in DOE 
O 413.3A, Program and Project Management for the Acquisition of Capital Assets and all appropriate 
project management requirements have been met. 
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5. Financial Schedule 


(dollars in thousands) 



1 Appropriations I 

Obligations I 

Costs 1 

Total Estimated Cost (TEC) 

FED 

FY1999 

0 

0 

0 

FY2000 

0 

0 

0 

FY2001 

0 

0 

0 

FY 2002 

0 

0 

0 

FY2003 

6,195 

6,195 

4,610 

FY 2004 

2,100 

2,100 

3,114 

FY 2005 

0 

0 

0 

FY 2006 

2,354 

2,354 

1,003 

FY2007 

15,500 

15,500 

11,745 

FY2008 

16,393 

16,393 

20,072 

FY 2009 

110 

no 

2,108 

Total, FED 

42,652 

42,652 

42,652 

Construction 

FY2006 

0 

0 

0 

FY2007 

0 

0 

0 

FY2008 

1737 

17,207 

0 

FY2009 

39,890 

39,890 

15,859 

FY2010 

70,000 

70,000 

72,714 

FY 201 1 

57,000 

57,000 

85,169 

FY2012 

12,927 

12,927 

21,449 

FY2013 

4,655 

4.655 

6,488 

Total, Construction 

201,679 

201,679 

201,679 

TEC 

FY1999 

0 

0 

0 

FY 2000 

0 

0 

0 

FY2001 

0 

0 

0 

FY2002 

0 

0 

0 

FY2003 

6,195 

6,195 

4,610 

FY2004 

2,100 

2,100 

3,114 

FY2005 

0 

0 

0 

FY2006 

2,354 

2,354 

1,003 

FY2007 

15,500 

15,500 

11,745 

FY 2008 

33,600 

33,600 

20,072 

FY 2009 

40,000 

40,000 

17,967 

FY20I0 

70,000 

70,000 

72,714 

FY2011 

57,000 

57,000 

85,169 

FY2012 

12,927 

12,927 

21,449 

FY2013 

4,655 

4,655 

6.488 

Total, TEC 

244,331 

244,331 

244,331 
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(dollars in thousands) 



1 Appropriations I 

Obligations i 

Costs 1 

Other Project Cost (OPC) 

OPC except D&D 

FY 1999 

0 

0 

0 

FY 2000 

0 

0 

0 

FY 2001 

0 

0 

0 

FY2002 

0 

0 

0 

FY2003 

4,071 

4,071 

2,650 

FY 2004 

0 

0 

1,041 

FY2005 

(50) 

(50) 

208 

FY 2006 

1,400 

1,400 

79 

Fy2007 

5,060 

5,060 

2,145 

FY 2008 

5,000 

5,000 

5,415 

FY2009 

7,000 

7,000 

4,526 

FY 2010 

7,000 

7,000 

12,574 

FY 2011 

21,500 

21,500 

18,170 

FY2012 

28,000 

28,000 

25,329 

FY 2013 

21,143 

21,143 

27,987 

Total* OPC except D&D 

100,124 

100,124 

100,124 

D&D 

FY 

N/A 

N/A 

N/A 

Total, D&D 

N/A 

N/A 

N/A 

OPC 

FY 1999 

0 

0 

0 

FY2000 

0 

0 

0 

FY2001 

0 

0 

0 

FY 2002 

0 

0 

0 

FY 2003 

4,071 

4,071 

2,650 

FY 2004 

0 

0 

1,041 

FY 2005 

(50) 

(50) 

208 

FY2006 

1,400 

1,400 

79 

FY 2007 

5,060 

5,060 

2,145 

FY 2008 

5,000 

5,000 

5,415 

FY2009 

7,000 

7,000 

4,526 

FY 2010 

7,000 

7,000 

12,574 

FY 2011 

21,500 

21,500 

18,170 

FY2012 

28,000 

28,000 

25,329 

FY2013 

21,143 

21.143 

27,987 

Total OPC 

100,124 

100,124 

100,124 
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(dollai^ in thousands) 

I Appr^riations [ Obligations | Costs 

Tola! Project Cost (TPC) 


FY1999 

0 

0 

0 

FY2000 

0 

0 

0 

FY 2001 

0 

0 

0 

FY2002 

0 

0 

0 

FY 2003 

10,266 

10,266 

7,260 

FY 2004 

2,100 

2,100 

4,155 

FY 2005 

(50) 

(50) 

208 

FY 2006 

3,754 

3,754 

1,082 

FY2007 

20,560 

20,560 

13,890 

FY 2008 

38,600 

38,600 

25,487 

FY 2009 

47,000 

47,000 

22,493 

FY2010 

77,000 

77,000 

85,288 

FY20U 

78,500 

78,500 

103,339 

FY20I2 

40,927 

40,927 

46,778 

FY 2013 

25,798 

25,798 

34,475 

Total, TPC 

344,455 

344,455 

344,455 


6. Details of Project Cost Estimate 


(dollars in thousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 




Design (PED) 

Design 

42,652 

41,825 

N/A 

Contingency 

0 

717 

N/A 

Total, PED 

42,652 

42,542 

N/A 

Construction 

Site Preparation 

1,300 

1,300 

N/A 

Equipment 

42,585 

42,585 

N/A 

O&er Constroction 

135,443 

118,025 

N/A 

Contingency 

22,351 

39,879 

N/A 

Total, Construction 

201,679 

201,789 

N/A 

Total, TEC 

244,331 

244,331 

N/A 

Contingency, TEC 

Other Project Cost (OPC) 

22,351 

40,596 

N/A 

OPC except D&D 

Conceptual Planning 

2,650 

2,650 

N/A 

Conceptual Design 

27,440 

27,277 

N/A 

Start-Up 

49,500 

49,500 

N/A 

Contingency 

20,534 

20.697 

N/A 

Total, OPC except D&D 

100,124 

100,124 

N/A 
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(dollars in tfiousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate , 

Estimate 

Baseline 


D&D 




D&D 

N/A 

N/A 

N/A 

Contingency 

N/A 

N/A 

N/A 

Total, D&D 

N/A 

N/A 

N/A 

Total, OPC 

100,124 

100,124 

N/A 

Contingency, OPC 

20,534 

20,697 

N/A 

Total, TPC 

344.455 

344,455 

N/A 

Total, Contingency 

42,885 

6U93 

N/A 


7. Schedule of Total Project Costs 


(dollars in thousands) 




Prior Years I 

FY2010 1 

FY2011 1 

FY2012 1 

FY2013 { 

FY2014 I 

FY2015 1 

Outyears I 

Total 


TEC 

0 








0 

FY2008 

OPC 

16,224 

8,284 

12,200 

6,200 





42,908 


TPC 

16.224 

8,284 

1230 

6.200 

0 

0 

0 

0 

42,908 

FY 2009 

TEC 

99,749 

54,000 

38,100 

3,620 





195,469 

Performance 

OPC 

20.481 

5,400 

14,731 

31,647 

10,459 




82,718 

Baseline 

TPC 

120.230 

59,400 

52,831 

3537 

10,459 

0 

0 

0 

278,187 


TEC 

99,749 

70,000 

57,000 

12,927 

4,655 




244,331 

FY2010 

OPC 

22,481 

7,000 

21,500 

28,000 

21,143 




100,124 


TPC 

122,230 

77,000 

78,500 

40,927 

25,798 

0 

0 

0 

344.455 


TEC 

99,749 

70,000 

57,000 

12,927 

4,655 




244,331 

FY2011 

OPC 

22,481 

7,000 

21,500 

28,000 

21,143 




100,124 


TPC 

122,230 

77,000 

78,500 

40,927 

25,798 

0 

0 

0 

344,455 


8. Related Operations and Maintenance Funding Requirements 

99-D-141-02 - Waste SoUdilication Building 

Start of Operation or Beneficial Occupancy (fiscal quarter or date) 4QFY20 1 3 

Expected Useful Life (number of years)* 1 5 

Expected Future Start of D&D of this capital asset (fiscal quarter) 4QFY2028 


* The WSB operating life is expected to be approximately 15 years; however the facility has a design life of 30 years and 
could e^ily be extended to accommodate disposition of additional surplus plutonium. 
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(Related Funding requirements) 

99-D-14}^2 - Waste Solidification Building 


(dollars in thousands) 

Annual Costs 

Life Cycle Costs 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 


Operations 

47,911 

47,911 

718,663 

718,663 

Maintenance 

3,278 

3,278 

49,170 

49,170 

Total, Operations & Maintenance 51,189 

51,189 

767,833 

767,833 


9. Required D&D Information 




Area | Square Feet 


Area | Square Feet 

Area of new construction 33,000 

Area of existing facility(s) being replaced N/A 

Area of additional D&D space to meet the “one-for-one” requirement N/A 


Name(s) and site location(s) of existing facility(s) to be replaced: 
The new construction is not replacing an existing facility. 


10. Acquisition Approach 
99-D-141-02 - Waste Solidification Building 

The WSB design service was procured through the Savannah River Site Management and Operating 
(M&O) contract. Purchase orders for procurement of long-lead equipment for the WSB were issued in 
FY 2009. The Savannah River Site M&O will serve as the construction manager. Fixed-price 
construction sub-contracts for the WSB were awarded on the basis of competitive bidding. The 
acquisition strategy has been finalized. 
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99-D-141-01, Pit Disassembly and Conversion (PDC) 

Savannah River Site, Aiken, South Carolina 
Project Data Sheet (PDS) is for Construction 

1. Significant Changes 

The most recent Department of Energy (DOE) approved Critical Decision (CD) for the Pit Disassembly 
and Conversion Facility (PDCF) Line Item is CD-0/1, Approve Mission Need and Alternative Selection 
and Cost Range, which was approved on October 31, 1997. At that time, the project completion date 
was estimated to be 4Q FY 2004. The preliminary cost range to design, construct and start-up the 
facility is $2,400,000,000 - $3,200,000,000. These estimates will be adjusted when the project baseline 
is established. The PDCF design is approximately 65 percent complete. 

A Federal Project Director, certified at the appropriate level has been assigned to this project. 

This Project Data Sheet (PDS) is an update of the FY 2010 PDS. Significant changes include: 

The Department is requesting funds for the PDCF in Defense Nuclear Nonproliferation, Fissile 
Materials Disposition (instead of Weapons Activities Appropriation) with the goal of aligning 
management and funding responsibilities for all of the interrelated surplus plutonium disposition 
activities under a single appropriation. 

Previously, the Department of Energy (DOE) approved two major capital construction projects - the Pit 
Disassembly and Conversion Facility project (PDCF) and the Plutonium Preparation Project (PuP) - at 
Savannah River Site (SRS) involving separate plutonium processing capabilities in support of efforts to 
dispose of surplus, weapon-usable plutonium. The PDCF, which NNSA previously decided to construct 
at SRS, would disassemble nuclear weapon pits, convert the plutonium metal into an oxide form, and 
temporarily store the material for fabrication into mixed oxide (MOX) fuel at the MOX Fuel Fabrication 
Facility (currently under construction at SRS). Similarly, the PuP, a planned EM capability (in the 
conceptual design phase) in the K-Area at SRS, would include storage, oxidization, stabilization and 
packaging of non-pit plutonium metal and oxides. Those materials were previously included in the 
NNSA mission, prior to cancellation of the NNSA program to immobilize certain weapon-usable fissile 
materials. Following processing in the PuP, the non-pit metal and oxides suitable for fabrication into 
MOX fuel would be processed at the MOX Fuel Fabrication Facility. 

A 2008 feasibility study of alternatives for siting the pit disassembly and conversion mission at SRS 
identified an opportunity to reduce costs and/or schedule by combining the PuP and PDCF capabilities 
into one project within the K-Area. A subsequent joint EM/NNSA evaluation recommended that 
combining the two projects would have the following Departmental benefits: 1 ) avoids the expenditure 
of resources associated with design, construction, operation, and decontamination and demolition of an 
additional Hazard Category 2, Secure Category 1 facility; 2) allows for greater program and funding 
flexibility by executing a project in a phased approach; 3) provides additional opportunities for early 
material storage, and 4) levels out the demand for secure transport operations. A subsequent 
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Independent Review Team (IRT) comprised of subject matter experts from across the DOE Complex 
concurred with the overall conclusion and recommended combining the two projects. 

On November 22, 2009, the Department approved pursuing the combination of NNSA’s PDCF and 
EM’s PuP projects into a single project to be located in K-Area Facility at the SRS and managed by the 
NNSA. As part of this approval, the project team was also authorized to commence development of a 
conceptual design report, along with NEPA and other documentation to support Critical Decision 
(CD) -1 (Approve Alternative Selection and Cost Range), which is required per the Department’s DOE 
Order 41 3.3A, “Program and Project Management for the Acquisition of Capital Assets.” The single 
project will be renamed the “Pit Disassembly and Conversion (PDC) Project.” 

The nature of the combined project is such that there are elements of the overall design and support 
documentation at varying stages of maturity (i.e. conceptual, preliminary and detailed). Despite the fact 
that a CD-I for the combined project awaits subsequent approval, continued project engineering and 
design efforts will be funded by both operating and constmction funds in FY 2010, consistent wiA the 
level of design maturity of those facility systems and components. This approach is consistent with the 
requirements contained in DOE Order 413.3A 

A detailed project integration plan is currently under development. The Department plans to submit an 
updated funding profile and detailed work scope for FY 2011 as it becomes available. The funding 
profile for future years will be updated when the estimates are validated. All funding estimates shown in 
this PDS are unvalidated. As the project design advances in maturity, it is possible that construction 
funds may be needed late in FY 2011 to support activities such as long-lead procurements upon approval 
of the appropriate Critical Decision in accordance with DOE O 41 3. 3 A. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D 

Start 

D&D 

Complete 

FY2000 

10/31/1997 

10/31/1997 

07/17/1999 

4QFY2001 

N/A 

2QFY2001 

4QFY2004 

N/A 

N/A 

FY2001 

10/31/1997 

10/31/1997 

07/17/1999 

1QFY2002 

N/A 

1QFY2002 

3QFY2005 

N/A 

N/A 

FY2002 

10/31/1997 

10/31/1997 

07/17/1999 

TBD 

N/A 

TBD 

TBD 

N/A 

N/A 

FY2003 

10/31/1997 

10/31/1997 

07/17/1999 

1QFY2004 

N/A 

TBD 

TBD 

N/A 

N/A 

FY2004 

10/31/1997 

10/31/1997 

07/17/1999 

2QFY2004 

N/A 

TBD 

TBD 

N/A 

N/A 

FY 2005 

10/31/1997 

10/31/1997 

07/17/1999 

4QFY2005 

N/A 

2QFY2005 

TBD 

N/A 

N/A 

FY 2006 

10/31/1997 

10/31/1997 

07/17/1999 

4QFY2005 

N/A 

3QFY2010 

TBD 

N/A 

N/A 

FY 2007 

10/31/1997 

10/31/1997 

07/17/1999 

4QFY2007 

N/A 

1QFY2011 

4QFY2015 

N/A 

N/A 

FY2008 

10/31/1997 

10/31/1997 

07/17/1999 

4QFY2009 

2QFY2007 

1QFY2011 

2QFY2019 

N/A 

N/A 

FY2009 

10/31/1997 

10/31/1997 

07/17/1999 

2QFY2011 

4QFY2008 

TBD 

TBD 

N/A 

N/A 

FY2010 

10/31/1997 

10/31/1997 

07/17/1999 

4QFY20U 

3QFY2009 

TBD 

TBD 

N/A 

N/A 

FY 201 1 

10/31/1997 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

N/A 

N/A 
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CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 
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3. Baseline and Validation Status 


(dollars in thousands) 



TEC, 

FED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY2000 

N/A 

N/A 

346,192 

0 

N/A 

N/A 

N/A 

FY2001 

N/A 

N/A 

346,192 

0 

N/A 

N/A 

N/A 

FY 2002 

N/A 

N/A 

TBD 

TBD 

N/A 

N/A 

N/A 

FY2003 

N/A 

N/A 

TBD 

TBD 

N/A 

N/A 

N/A 

FY 2004 

N/A 

N/A 

TBD 

TBD 

N/A 

N/A 

N/A 

FY 2005 

N/A 

N/A 

TBD 

TBD 

N/A 

N/A 

N/A 

FY2006 

N/A 

N/A 

TBD 

TBD 

N/A 

N/A 

N/A 

FY 2007 

N/A 

N/A 

1,243,428 

481,628 

N/A 

N/A 

1,725,056 

FY2008 

255,391 

1,388,226 

1,643,617 

805,435 

N/A 

805,435 

2,449,052 

FY 2009 

312,700 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 

FY 2010 

380,664 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 

FY 2011 

TBD 

TBD 

TBD 

TBD 

N/A 

TBD 

TBD 


4. Project Description, Justification, and Scope 


The PDC will be a first of its kind facility. The United States has never before constructed and operated 
a production-scale facility for disassembling nuclear weapon pits. The PDC, which will be built at the 
Savannah River Site, will disassemble surplus nuclear weapon pits and convert the resulting weapon- 
grade plutonium metal and surplus weapon-grade non-pit plutonium metal to an oxide form which then 
can be fabricated into mixed oxide (MOX) fuel for irradiation in U.S. commercial nuclear reactors. 

Once irradiated and converted into spent fuel, the plutonium can no longer be readily used for nuclear 
weapons. After completing its mission, the PDC project will be deactivated, decontaminated, and 
decommissioned over a three to four year period. 

Establishing the PDC capability within the 350,000 square feet K-Area facility will utilize 
approximately 150,000 square feet and contain the following key areas: pit and non-pit material 
receiving, assay and storage; pit disassembly and metal-to-oxide conversion; and plutonium oxide 
packaging, assay, storage and shipment. This facility will be equipped with storage capacity for 
incoming pit and non-pit materials and include areas for recovery, decontamination and declassification 
of non-nuclear components resulting from the disassembly of the nuclear weapon pits. 


Conventional/commercial support facilities and structures will also be constructed, which will not 
contain radioactive materials, totaling approximately 150,000 square feet (i.e., facilities to support 
construction/maintenance craft, technical support, warehouse space, etc.). 


FY 2010 and FY 2011 Description of Activities 


The FY 2010 scope includes preparing the conceptual design documentation necessary to support 
Critical Decision 1 (CD-I ). The nature of the combined project is such that there are elements of the 
overall design and support documentation at varying stages of maturity (i.e., conceptual, preliminary and 
detailed). Despite the fact that a CD-I for the combined project awaits subsequent approval, continued 
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project and design efforts will be funded by both OPC and TEC funds in FY 2010, consistent with the 
level of design maturity of those facility systems and components. This approach is consistent with the 
requirements contained in DOE Order 413.3A 

Additionally, design reviews associated with plutonium processing gloveboxes and associated 
equipment will continue, along with essential activities associated with the Los Alamos National 
Laboratory’s (LANL) Demonstration and Technology (D&T) PDC work scope, including the 
completion of design packages associated with LANL Government Furnished Equipment (GFE). 

The FY 2011 scope continues to support the development of a conceptual design report along with 
NEPA and other documentation and activities to support CD-I, as well as initiation of preliminary 
design activities. The plutonium glovebox and process designs will continue, along with development 
of the balance-of-plant systems including civil, structural, ventilation, electrical, water, fire and security 
systems. LANL will continue the associated D&T scope of the PDC technology. If approved, removal 
of existing equipment from the lower levels of the K-Building may commence and early procurement of 
glovebox shell and components for the stabilization and packaging glovebox required for early MOX 
feed portion of the project. 

A detailed project integration plan is currently under development. The Department plans to submit an 
updated funding profile and detailed work scope for FY 201 las it becomes available. 

The PDC project is being conducted in accordance with the project management requirements in DOE 
O 413.3A, Program and Project Management for the Acquisition of Capital Assets, and all appropriate 
project management requirements have been met. 


5. Financial Schedule 


( 

dollars in diousands 

) 

1 Anpropriations 

1 Obligations I 

! Costs 1 


Total Estimated Cost (TEC) 




FED 

FY 1999 

20,000 

20,000 

211 

FY2000 

18,751 

17,396 

13,449 

FY200I 

19,956 

17,804 

17,834 

FY2002 

11,000 

14,507 

23,377 

FY2003 

28,462 

28,462 

38,052 

FY2004 

40,420 

39,820 

32,026 

FY2005 

32,044 

32,644 

40,626 

FY2006 

21,406 

21,406 

18,384 

FY2007 

32,789 

32,789 

18,081 

FY200S 

22,447 

22,447 

22,882 

FY2009 

24,895 

24,895 

34,316 

FY2010 

30,321 

30,321 

42,354 

FY2011 

80,000 

80,000 

80,500 

FY2012 

108,000 

108,000 

105,500 

FY2013 

150,000 

150,000 

148,000 

FY2014 

75,000 

75,000 

76,250 
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fdollars in thousands) 



1 Appropriations ( 

Obligations I 

Costs 1 

FY20I5 

32,000 

32,000 

34,750 

FY20i6 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

Total, Design 

TBD 

TBD 

TBD 

Construction 

Fy2006 

0 

0 

0 

FY2007 

0 

0 

0 

FY2008 

0 

0 

0 

FY2009 

0 

0 

0 

FY2010 

0 

0 

0 

FY20n 

0 

0 

0 

FY2012 

50,000 

50,000 

42,750 

FY2013 

50,000 

50,000 

55,500 

FY2014 

125,000 

125,000 

118,300 

FY2015 

125,000 

125,000 

126,650 

FY2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

FY2018 

TBD 

TBD 

TBD 

Total, Constraction 

TBD 

TBD 

TBD 

TEC 

FY 1999 

20,000 

20,000 

211 

FY2000 

18,751 

17,396 

13,449 

FY2001 

19,956 

17,804 

17,834 

FY2002 

11,000 

14,507 

23,377 

FY2003 

28,462 

28,462 

38,052 

FY2004 

40,420 

39,820 

32,026 

FY2005 

32,044 

32,644 

40,626 

FY2006 

21,406 

21,406 

18,384 

FY2007 

32,789 

32,789 

18,081 

FY2008 

22,447 

22,447 

22,882 

FY2009 

24,895 

24,895 

34,316 

FY2010 

30,321 

30,321 

42,354 

FY20n 

80,000 

80,000 

80,500 

FY2012 

158,000 

158,000 

148,250 

FY2013 

200,000 

200,000 

203,500 

FY20i4 

200,000 

200,000 

194,550 

FY 2015 

157,000 

157,000 

161,400 

FY20I6 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

FY2018 

TBD 

TBD 

TBD 

Total TEC 

TBD 

TBD 

TBD 

Other Project Cost (OPC) 

OPC except D&D 

FY1999 

18,378 

18,378 

17,401 

FY2000 

29,369 

29,369 

24,488 

FY2001 

27,193 

27,193 

29,191 

FY2002 

27,699 

27,699 

23,649 
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^dollars in thoiisaads) 



i Appronriatioos I 

Obligations { 

Costs 1 

FY 2003 

27,884 

27,884 

29,970 

Fy2004 

33,161 

32,935 

30,828 

FY2005 

25,658 

25,658 

26,727 

FY2006 

47,395 

47,298 

33,770 

Fy2007 

22,000 

22,273 

21,930 

FY2008 

4,597 

4,262 

16,462 

FY 2009 

13,472 

13,472 

11,810 

FY2010 

58,780 

58,780 

33,636 

FY 201 1 

112,999 

112,999 

118,800 

FY 2012 

30,141 

30,141 

38,500 

FY2013 

44,992 

44,992 

48,850 

FY 2014 

41,143 

41,143 

45,550 

FY20I5 

35,441 

35,441 

33,450 

FY2016 

TBD 

TBD 

TBD 

Fy20I7 

TBD 

TBD 

TBD 

FY2018 

TBD 

TBD 

TBD 

FY20I9 

TBD 

TBD 

TBD 

Total, OPC except D&D 

TBD 

TBD 

TBD 

D&D 

N/A 

N/A 

N/A 

FY 




Total, D&D 

N/A 

N/A 

N/A 

Total, OPC 

TBD 

TBD 

TBD 

Total Project Cost (TPC) 

FY 1999 

38,378 

38,378 

17,612 

FY2000 

48,120 

46,765 

37,937 

FY2001 

47,149 

44,997 

47,025 

FY2002 

38,699 

42,206 

47,026 

FY2003 

56,346 

56,346 

68,022 

FY2004 

73,581 

72,755 

62,854 

FY2005 

57,702 

58,302 

67,353 

FY2006 

68,801 

68,704 

52,154 

FY2007 

54,789 

55,062 

40,01 1 

FY2008 

27,044 

26,709 

39,344 

FY2009 

38,367 

38,367 

46,126 

FY2010 

89,101 

89,101 

75,990 

FY2011 

192,999 

192,999 

199,300 

FY 2012 

188,141 

188,141 

186,750 

FY2013 

244,992 

244,992 

252,350 

FY 2014 

241,143 

241,143 

240,100 

FY2015 

192,441 

192,441 

194,850 

FY 2016 

TBD 

TBD 

TBD 

FY2017 

TBD 

TBD 

TBD 

FY2018 

TBD 

TBD 

TBD 

FY2019 

TBD 

TBD 

TBD 

Total, TPC 

TBD 

TBD 

TBD 
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6. Details of Project Cost Estimate 


(dollars in thous^ds) 


Ciment 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 

Design 

Design 

TBD 

TBD 

TBD 

Contingency 

TBD 

TBD 

TBD 

Total, Design 

TBD 

TBD 

TBD 

Construction 

Site Preparation 

TBD 

TBD 

TBD 

Equipment 

TBD 

TBD 

TBD 

Other Construction 

TBD 

TBD 

TBD 

Contingency 

TBD 

TBD 

TBD 

Total, Constraction 

TBD 

TBD 

TBD 

Total, TEC 

TBD 

TBD 

TBD 

Contingency, TEC 

TBD 

TBD 

TBD 

Other Project Cost (OPC) 

OPC except D&D 

Conceptual Planning 

TBD 

TBD 

TBD 

Conceptual Design 

TBD 

TBD 

TBD 

Start-Up 

TBD 

TBD 

TBD 

Contingency 

TBD 

TBD 

TBD 

Total, OPC except D&D 

TBD 

TBD 

TBD 

D&D 

D&D 

N/A 

N/A 

N/A 

Contingency 

N/A 

N/A 

N/A 

Total, D&D 

N/A 

N/A 

N/A 

Total, OPC 

TBD 

TBD 

TBD 

Contingency, OPC 

Total, TPC 

TBD 

TBD 

TBD 

Total, Contingency 

TBD 

TBD 

TBD 
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7* Schedule ofTotal Project Costs 


(dollars m thoi^amis) 




Prior Yean I 

FY2010 1 

FY2011 1 

FY20i2 1 

FY2013 i 

FY2014 j 

FY20I5 1 

Outyeare I 

Total 



TEC 

274,165 

113,500 

195,000 

225,000 

224,960 

TBD 

TBD 

TBD 

1,032,625 

FY2009 


OPC 

298,919 

37.503 

49,603 

36,145 

39.710 

TBD 

TBD 

TBD 

461,880 



TPC 

573,084 

151,003 

244,603 

261,145 

264.670 

TBD 

TBD 

TBD 

1,494,505 



TEC 

273,358 

30,321 

76,985 

178,622 

234^16 

216,566 

TBD 

TBD 

1,010,398 

FY2010 


OPC 

333,174 

70,229 

69.620 

48,686 

56,805 

71,304 

TBD 

TBD 

649.818 



TPC 

606,532 

100.550 

146,605 

227.308 

29U5I 

287.870 

TBD 

TBD 

1,660,216 



TEC 

273,358 

30,321 

80,000 

158,000 

200,000 

200,000 

157,000 

TBD 

1,098,679 

FY20H 


OPC 

333,174 

58,780 

112,999 

30,141 

44,992 

41,143 

35,441 

TBD 

656,670 



TPC 

606,532 

89,101 

192,999 

188,141 

244,992 

241,143 

192.441 

TBD 

1,755,349 


8. Related Operations and Maintenance Funding Requirements 


Sub-Project 01 - Pit Disassembly and Conversion Facility 
Start of Operation or Beneficial Occupancy (fiscal quarter or date) TBD 

Expected Useful Life (number of years) TBD 

Expected Future Start of D&D of this capital asset (fiscal quarter) TBD 

(Related Funding requirements) 

Sub-Project 01 -• Pit Disassembly and Conversion Facility 




(dollars in 

thousands) 



i Annua! Costs ^ 

1 Life Cycle Costs 1 


Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Operations 

Maintenance 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Total, Operations & Maintenance 

TBD 

TBD 

TBD 

TBD 

9. Required D&D Information 




Area | Square Feet 


Area of new construction N/A 

Area of existing facility(s) being replaced N/A 

Area of additional D&D space to meet the “one-for-one” requirement N/A 

Name(s) and site location(s) of existing faciiity(s) to be replaced: N/A 

10. Acquisition Approach 


Pit Disassembly and Conversion (Combined Project) 

A transition team will be established and will provide a plan and recommendation to the Acquisition 
Executive to transition from two independent projects and DOE programs to a single program/project 
ownership acquisition strategy. The transition plan will address the scope and timing of budget/financial 
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activities, program ownership, project ownership, and project scope transition opportunities. The 
Acquisition strategy for the combined project will be developed as part of the CD-I process that is 
scheduled for approval in 201 1. 
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Global Threat Reduction Initiative (GTRl) 
Funding Profile by Subprogram “ 


(dollars id thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Global Threat Reduction Initiative 




Highly Enriched Uranium (HEU) Reactor Conversion 

Nuclear and Radiological Material Removal 

76,706 

102,772 

119,000 

Russian-Origin Nuclear Material Removal 

123,083 

94,167 

145,191 

U.S.-Origin Nuclear Material Removal 

8,331 

9,889 

16,500 

Gap Nuclear Material Removal 

4,982 

9,111 

108,000 

Emerging Threats Nuclear Material Removal 

7,600 

5,556 

16,000 

International Radiological Material Removal 

21,702 

8,333 

45,000 

Domestic Radiological Material Removal 

17,063 

17,778 

25,000 

Subtotal, Nuclear and Radiological Material Removal 

182,761 

144,834 

355,691 

Nuclear and Radiological Material Protection 




BN-350 Nuclear Material Protection 

50,977 

9,109 

2,000 

International Material Protection 

42,909 

41,463 

57,000 

Domestic Materia! Protection 

41,647 

35,322 

25.147 

Subtotal, Nuclear and Radiological Material 




Protection 

135,533 

85,894 

84,147 

Total, Global Threat Reduction Initiative (appropriation) 

395,000 

333,500 

558,838 

Funds from International Contributions 

9,640 

0 

0 

Total, Global Threat Reduction Initiative Funds Available 

404,640 

333,500 

558,838 


* FY 2009 amount includes international contributions of $3,91 8,000 from the Government of Canada, and $5,722,2 12 from 
the United Kingdom of Great Britain and Northern Ireland. 
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Outyear Funding Profile by Subprogram 


Global Threat Reduction Initiative 
HEU Reactor Conversion 
Nuclear and Radiological Material Removal 
Russian-Origin Nuclear Material Removal 
U.S.-Origin Nuclear Material Removal 
Gap Nuclear Material Removal 
Emerging Threats Nuclear Material Removal 
International Radiological Material Removal 
Domestic Radiological Material Removal 
Subtotal, Nuclear and Radiological 
Material Removal 

Nuclear and Radiological Material Protection 
BN-350 Nuclear Material Protection 
International Material Protection 
Domestic Material Protection 
Subtotal, Nuclear and Radiological 
Material Protection 

Total, Global Threat Reduction Initiative 


(dollars in thousands) 


FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

176,000 

210,000 

245,000 

293,000 

96,000 

70,000 

82,000 

83,000 

1,000 

3,000 

1,000 

1,000 

22,000 

16,000 

27,000 

1,000 

16,000 

16,000 

194,000 

188,000 

44,000 

39,000 

10,000 

10,000 

31,000 

31,000 

33,000 

34,000 

210,000 

175,000 

347,000 

317,000 

2,000 

0 

0 

0 

100,000 

125,000 

130,000 

143,000 

111,994 

149,926 

265,138 

303,172 

213,994 

274,926 

395,138 

446,172 

599,994 

659,926 

987,138 

1,056,172 


Mission 

The Global Threat Reduction Initiative (GTRI) mission is to reduce and protect vulnerable nuclear and 
radiological materials located at civilian sites worldwide. 

Benefits 

GTRI directly supports the Administration’s goal announced in Prague on April 5, 2009 to secure all 
vulnerable nuclear material around the world within four years. The Joint Statement from the Moscow 
Summit in July 2009 and the September 2009 UNSC Resolution 1887 provide further global 
commitments to the removal of nuclear materials and conversion of research reactors. 

GTRI supports the U.S. Department of Energy's Nuclear Security Goal by preventing terrorists from 
acquiring nuclear and radiological materials that could be used in weapons of mass destmction (WMD) 
or other acts of terrorism by: 1 ) converting research reactors and isotope production facilities from the 
use of highly enriched uranium (HEU) to low enriched uranium (LEU); 2) removing and disposing of 
excess nuclear and radiological materials; and 3) protecting high-priority nuclear and radiological 
materials from theft and sabotage. These three key subprograms of GTRI - Convert, Remove, and 
Protect ~ provide a comprehensive approach to achieving its mission and denying terrorists access to 
nuclear and radiological materials. The GTRI subprograms that make important and unique 
contributions to Government Performance and Results (GPRA) Unit Program Number 44 are discussed 
below. 

The HEU Reactor Convert subprogram supports the conversion of domestic and international civilian 
research reactors and isotope production facilities from HEU to LEU. This includes working with 
Mo-99 producers to convert their existing operations to use LEU targets and developing new 
non-HEU-based Mo-99 production capabilities in the United States. These efforts result in permanent 
threat reduction by minimizing and, to the extent possible, eliminating use of HEU in civilian 
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applications. The Convert subprogram is key to the GTRI mission because it removes the need for HEU 
at civilian sites. Once the need is eliminated, any remaining HEU fresh and spent fuel can be 
permanently disposed of by GTRTs Remove subprogram. 

The Nuclear and Radiological Material Remove subprogram supports the removal and disposal of 
excess and vulnerable nuclear and radiological material from civilian sites worldwide. These efforts 
result in permanent threat reduction by eliminating nuclear and radiological materials that terrorists 
could acquire. The Remove subprogram is key to the GTRJ mission because each kilogram or curie of 
this dangerous material that is removed reduces the risk of a terrorist bomb. This subprogram includes: 

■ Russian-origin nuclear material removal. This activity supports the removal and disposal of 
Russian-origin nuclear material from research reactors worldwide. 

• U.S.-origin nuclear material removal. This activity supports the removal and disposal of U.S.-origin 
HEU and LEU from TRIGA and MTR research reactors. U.S.-origin fuel will be returned to the 
United States until 2019 as an incentive for reactor conversion. 

• Gap nuclear material removal. This activity supports the removal and disposal of vulnerable, high- 
risk nuclear materials that are not covered under the Russian-origin and U.S.-origin nuclear removal 
activities. This includes U.S.-origin HEU other than TRIGA and MTR fuel; HEU of non-U.S. and 
non-Russian-origin; and separated plutonium. 

• Emerging threats nuclear material removal. This activity develops the capability to rapidly 
denuclearize a country ensuring that when opportunities present themselves, such as Libya in 2004, 
the U.S. is able to respond quickly. This includes in-country stabilization, packaging, and removal 
of nuclear materials through the deployment of self-sufficient, trained rapid response teams and 
mobile facilities. 

• International radiological material removal. This activity supports the removal and disposal of 
excess or abandoned radiological material in other countries. This includes Russian radioisotopic 
thermoelectric generators (RTGs), U.S.-origin sealed sources in other countries, and other orphaned 
radiological materials. 

■ Domestic radiological material removal. This activity supports the removal and disposal of domestic 
radiological materials by working in cooperation with Federal, State, and loeal agencies, and private 
industry to recover and permanently dispose of excess radiological sources in the United States. 

The Nuclear and Radiological Material Protect subprogram supports the securing of high priority 
nuclear and radiological material worldwide from theft and sabotage. These efforts result in threat 
reduction by improving security of bomb material remaining at civilian sites. The Protect subprogram is 
key to the GTRI mission because it upgrades security until a permanent threat reduction solution can be 
implemented. This subprogram includes; 

• BN-350 nuclear material protection. This activity provides safe and secure long-term storage of 
approximately 3,000 kilograms of weapon-grade plutonium and 10,000 kilograms of HEU in spent 
fuel from the shutdown BN-350 fast breeder reactor in Kazakhstan. 
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• International material protection. This activity works in cooperation with foreign counterparts and 
international agencies to install security upgrades at buildings containing high-priority, vulnerable 
nuclear and radiological materials located at civilian sites outside the United States. 

• Domestic material protection. This activity works in cooperation with Federal, State, and local 
agencies, and private industry to install security upgrades at buildings containing high-priority 
nuclear and radiological materials located at civilian sites in the United States. 
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Major FY 2009 Accomplishments 

Through the end of FY 2009, GTRI has accelerated threat reduction efforts by: I) converting or 
verifying the shutdown of a cumulative 67 research reactors from use of HEU fuel to LEU fuel; 

2) removing a cumulative 2,317 kilograms of HEU and plutonium, enough material to make more than 
90 nuclear bombs; 3) removing a cumulative 23,014 excess and unwanted radiological sources in the 
United States, containing more than 750,000 curies; and 4) protecting a cumulative 705 nuclear and 
radiological buildings worldwide with vulnerable high-priority nuclear and radiological materials. 

Major Outyear Priorities and Assumptions 

The outyear projections for the GTRI program total approximately $3,303,230 (FY 2012 - FY 2015). 
GTRI plays a key role in meeting the Administration’s nonproliferation goal announced in Prague on 
April 5, 2009 to secure all vulnerable nuclear material around the world within four years, which was 
further strengthened in the July 2009 Joint Statement resulting from the Moscow Summit and the 
September 2009 UNSC Resolution 1 887. GTRI has worked in 1 1 8 countries around the world to 
implement nuclear and radiological threat reduction in line with this goal. By the end of 2015, GTRI 
will have converted 129 (65 percent) of the 200 HEU reactors, removed .4,597 kilograms (99 percent) of 
the approximately 4,604 kilograms of nuclear material at civilian sites, and protected 3,946 (79 percent) 
of the 5,000 buildings with high-priority nuclear and radiological materials 
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HEU Reactor Convert 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


76,706 


102,772 119,000 


GTRI's Convert subprogram supports the conversion of domestic and international civilian research 
reactors and isotope production facilities from HEU to LEU. This includes working with Mo-99 
producers to convert their existing operations to use LEU targets and developing new non-HEU-based 
Mo-99 production capabilities in the United States. These efforts result in permanent threat reduction 
by minimizing and, to the extent possible, eliminating use of HEU in civilian applications. The 
Convert subprogram is key to the GTRI mission because it removes the need for HEU at civilian sites. 
Once the need is eliminated, any remaining HEU fresh and spent fuel can be permanently disposed of 
by GTRI's Remove subprogram. These activities together support the goals contained in the 
Administration’s nonproliferation initiative announced in Prague on April 5, 2009 to secure all 
vulnerable nuclear material around the world within four years, and further strengthened in the July 
2009 Joint Statement resulting from the Moscow Summit and the September 2009 UNSC Resolution 
1887. 


In FY 2011, GTRI will convert, or verify as shutdown, an additional 7 HEU research reactors, bringing 
the cumulative total to 78. The conversions identified for FY 201 linciude for example Poland and 
China. In addition, GTRI will continue efforts required to fabricate the new high-density LEU fuel 
needed to convert the 27 HEU research reactors around the world that caimot convert with existing 
LEU fuel. The conversion of these 27 high performance reactors will result in HEU avoidance of an 
additional 520 kilograms per year. GTRI will also provide technical and financial support to the U.S. 
private sector to accelerate the establishment of a reliable domestic production capability for the 
critical medical isotope Mo-99 without the use of HEU. 

Nuclear and Radiological Material Remove 182,761 144,834 355,691 

GTRI's Remove subprogram supports the removal and disposal of excess nuclear and radiological 
material from civilian sites worldwide. These efforts result in permanent threat reduction by 
eliminating nuclear and radiological materials that terrorists could acquire. The Remove subprogram 
is key to the GTRI mission because each kilogram or curie of this dangerous material that is removed 
reduces the risk of a terrorist bomb. 


• Russian-Origin Nuclear Material Remove 123,083 94,167 145,191 


This activity supports the removal and disposal of Russian-origin nuclear material from research 
reactors worldwide. These activities collectively support the goals contained in the 
Administration’s nonproliferation initiative aimounced in Prague on April 5, 2009 to secure all 
vulnerable nuclear material around the world within four years, which was further strengthened in 
the July 2009 Joint Statement resulting from the Moscow Summit and the September 2009 UNSC 
Resolution 1887. In accordance with these goals, GTRI is accelerating the return of Russian-origin 
HEU fuel. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


In FY 2011, GTRI will return to Russia and dispose of an additional 340 kilograms of Russian- 
origin HEU fuel from facilities located in the former East Germany, Serbia, Ukraine, and 
Belarus, resulting in a cumulative total of 1,720 kilograms of HEU removed, enough material for 
more than 65 nuclear bombs. Funds will also be used for preparatory activities for removals 
planned for 2012. 


U.S.-Origin Nuclear Material Remove 8,331 9,889 16,500 

This activity supports the removal and disposal of U.S.-origin HEU and LEU from TRJGA and 
MTR research reactors. U.S.-origin fuel will be returned to the United States until 2019 as an 
incentive for reactor conversions. These activities collectively support the goals contained in the 
Administration’s nonproliferation initiative announced in Prague on April 5, 2009 to secure all 
vulnerable nuclear material around the world within four years, which was further strengthened in 
the July 2009 Joint Statement resulting from the Moscow Summit and the September 2009 UNSC 
Resolution 1887. In accordance with these goals, GTRI is accelerating the return of U.S.-origin 
HEU fuel. 


In FY 201 1, GTRI will return to the United States an additional 30 kilograms of U.S.-origin HEU 
from several countries, such as Mexico and South Africa, resulting in a cumulative total of 
1 ,276 kilograms of HEU removed, enough material for more than 50 nuclear bombs. 

• Gap Nuclear Material Remove 4,982 9,111 108,000 

This activity supports the removal and disposal of vulnerable, high-risk nuclear materials that are 
not covered by the Russian-origin and U.S.-origin Nuclear Material Remove activities. This 
includes U.S.-origin HEU other than TRIGA and MTR fuel, HEU of non-U.S.- and non-Russian- 
origin, and separated plutonium. These activities collectively support the goals contained in the 
Administration’s nonproliferation initiative announced in Prague on April 5, 2009 to secure all 
vulnerable nuclear material around the world within four years, which was further strengthened in 
the July 2009 Joint Statement resulting from the Moscow Summit and the September 2009 UNSC 
Resolution 1887. In accordance with these goals, GTRI is accelerating the return of Gap material 
from third countries. 

In FY 2011, GTRI will remove or facilitate disposition of an additional 161 kilograms of Gap HEU 
and plutonium from several countries, resulting in a cumulative total of 30 1 kilograms of HEU and 
plutonium removed, enough material for more than 10 nuclear bombs. Funds will also be used for 
preparatory activities for removals planned for 20 1 2. 

• Emerging Threats Nuclear Material Remove 7,600 5,556 16,000 

This activity develops the capability to rapidly denuclearize a country, ensuring that when 
opportunities present themselves, such as Libya in 2004, the United States is able to respond 
quickly. This includes in-country stabilization, packaging, and removal of nuclear materials 
through the deployment of self-sufficient, trained rapid response teams and mobile facilities. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


In FY 2011, GTRI will procure packaging equipment, train rapid response teams, and field test all 
capabilities. Additional efforts over the long term address staging of support materials, and 
development, testing, and analysis of deployment procedures. The program seeks to maintain a 
short-term readiness posture to deploy assets rapidly to assist in recovery of nuclear materials. In 
addition, the program provides life-cycle replacement of equipment to maintain state-of-the-art 
technical capability. 

• International Radiological Material Remove 21,702 8^33 45,000 

This activity supports the removal and disposal of excess or abandoned radiological materials in 
other countries. This includes Russian radioisotopic thermoelectric generators (RTGs), U.S.-origin 
sealed sources in other countries, and other orphaned radiological materials. 

In FY 2011, GTRI will complete the removal of an additional 90 RTGs, resulting in a cumulative 
total of 421 RTGs removed by GTRI through direct funding and international contributions 
(e.g. Canada). By the end of FY 201 1, other countries (e.g. Russia, Norway, France) are expected 
to have funded the recovery of an additional cumulative 225 RTGs for a grand total of 646 of the 
851 RTGs being completed. Funds will also be used to recover and dispose of orphaned radioactive 
sources in other countries, for example China and Bangladesh. 

• Domestic Radiological Material Remove 17,063 17,778 25,000 

This activity supports the removal and disposal of domestic radiological materials by working in 
cooperation with Federal, State, and local agencies, and private industry to recover and permanently 
dispose of excess radiological sources in the United States. 

In FY 201 1, GTRI will remove at least an additional 2,200 excess and unwanted sealed sources 
from locations in the United States, resulting in a cumulative total of 28,000 excess sealed sources 
removed. 

Nuclear and Radiological Material Protect 135,533 85,894 84,147 

GTRI's Protect subprogram supports the securing of high priority nuclear and radiological material 
worldwide from theft and sabotage. These efforts result in threat reduction by improving security on 
the bomb material remaining at civilian sites. The Protect subprogram is key to the GTRI 
mission because it upgrades security until a permanent threat reduction solution can be implemented. 

• BN-350 Nuclear Material Protect 50,977 9,109 2,000 

This activity provides safe and secure long-term storage of approximately 3,000 kilograms of 
weapons-grade plutonium and 10,000 kilograms of HEU in spent fuel from the shutdown BN-350 
fast breeder reactor in Kazakhstan. The BN-350 shipments will be completed in December 2010. 

• International Material Protect 42,909 41,463 57,000 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


This activity works in cooperation with foreign counterparts and international agencies to install 
security upgrades on high-priority, vulnerable nuclear and radiological materials located at civilian 
sites outside the United States. 


In FY 2011, GTRI will complete security upgrades at an additional 50 research reactor and 
radiological buildings, resulting in a cumulative total of 736 international buildings secured. Base 
efforts also include working with the International Atomic Energy Agency (IAEA), foreign 
regulators, and sites to support the sustainability of previously installed security upgrades at 
686 buildings in over 65 countries. 

• Domestic Material Protect 41,647 35,322 25,147 

This activity works in cooperation with Federal, State, and local agencies, and private industry to 
install security upgrades on high-priority nuclear and radiological materials located at civilian sites 
in the United States. 


In FY 2011, GTRI will complete security upgrades at an additional 60 research reactor and 
radiological buildings, resulting in a cumulative total of 229 domestic buildings secured. Base 
efforts also include working with Federal, State, and local authorities and the sites to support the 
sustainability of previously installed security upgrades at 169 buildings. 


Total, Global Threat Reduction Initiative 

Appropriation 395,000 333,500 558,838 

Funds from International Contributions 9,640 0 0 

Section 31 13 of the John Warner National Defense Authorization Act for FY 2007 authorized the 
Department of Energy to receive and use financial contributions, including from foreign governments, 
for programs with the GTRI. 


In FY 2009, GTRI received contributions of $3,9 1 8,000 from Canada to recover, replace, and remove 
up to ten Russian RTGs, and $5,722,212 from the United Kingdom of Great Britain and Northern 
Ireland to address international threat reduction efforts in Tajikistan, Kazakhstan, and Ukraine. 


Total, Global Threat Reduction Initiative 404,640 333,500 558,838 
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Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

HEU Reactor Convert 

Reflects an increased number of reactor conversions and shutdowns from 4 in 

FY 2010 to a total of 7 in FY 201 1, and increased support to accelerate the 

establishment of a reliable domestic production capability for the critical medical 

isotope Mo-99 without the use of HEU. +16,228 

Nuclear and Radiological Material Remove 

Increase reflects the acceleration of removal or disposition of high-priority, 

vulnerable nuclear materials in support of the Administration’s nonproliferation 

goal to secure all vulnerable nuclear material around the world within four years, 

declared in Prague, and further emphasized in the July 2009 Joint Statement 

resulting from the Moscow Summit and the September 2009 UNSC Resolution 

1887 resulting in an increase in removals from 449 kgs of HEU and 24 RTGs in 

FY 2010 to 530 kgs and 90 RTGs in FY 201 1 . Increased funding will also be used 

to prepare for HEU removals in FY 2012. +210,857 

Nuclear and Radiological Materials Protect 

Nuclear and Radiological Materials Protection decrease mainly due to completion 

of the BN-350 shipments in FY 2010. -1,747 

Total Funding Change, Global Threat Reduction Initiative +225,338 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses* 


(dollars in thoi^^ds) 



C 

FY2009 1 

FY2010 1 

FY2011 1 

General Plant Projects 


0 

0 

0 

Capital Equipment 


166 

170 

174 

Total, Capital Operating Expenses 


166 

170 

174 


Outyear Capital Operating Expenses 

1 FY2012 1 

(dollars in 
FY2013 1 

thousands) 

1 FY2014 1 

FY201S 1 

General Plant Project 

0 

0 

0 

0 

Capital Equipment 

17S 

182 

186 

190 

Total, Capital Operating Expenses 

178 

182 

186 

190 


* Funds are appropriated for Operations and Maintenance, which includes operating expenses, capital equipment and general 
plant projecte, and are no longer budgeted for separately for capital equipment and general plant projects. FY 2010 and 
FY 201 1 funding shown reflects estimates based on actual FY 2009 obligations. 
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Congressionally Directed Projects 
Funding Profile by Subprogram 


(dollars in thousands) 



FY 2009 Actual 

FY 2010 Current 

FY 201 1 


Appropriation 

Appropriation 

Request 

Congressionally Directed Projects 

1,903 

250 

0 


Description 

Starting in FY 2008, funding for Congressionally Directed projects was appropriated as a separate 
ftmding line although specific projects may relate to ongoing work in a specific programmatic area. The 
FY 2009 Omnibus Appropriations Act (P.L. 111-8) included one Congressionally Directed project 
within the Defense Nuclear Nonproliferation program. The FY 20 1 0 Energy and Water Development 
and Related Agencies Appropriations Act (P.L. 1 1 1-85) includes $250,000 for one Congressionally 
Directed project for Global seismographic network equipment renewal. For FY 201 1 , no follow-on 
funding is requested. 


Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY20U | 

Congressionally Directed Projects 

• Nuclear Security Science and Policy Institute, Texas A&M (TX). Funding 
was provided to bring nuclear technology and education together with 
development of sound public policy for nuclear nonproliferation. Among 
the capabilities, the researchers are working on new methods to 
safeguard nuclear reactor fuel, attribution of the source of a nuclear or 
radiological attack, and development of more sensitive and accurate 

interrogation devices to detect radioactive materials at ports of entry. 1,903 0 0 

• Global seismographic network equipment renewal. 0 250 0 

Total, Congressionally Directed Projects 1,903 250 0 

Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 
($ 000 ) 

Congressionally Directed Projects 

Decrease results from no follow-on funding being requested for project. -250 

Total, Congressionally Directed Projects -250 
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Naval Reactors 

Proposed Appropriation Language 

For Department of Energy expenses necessary for naval reactors activities to carry out the Department 
of Energy Organization Act (42 U.S.C. 7101 et seq.), including the acquisition (by purchase, 
condemnation, construction, or otherwise) of real property, plant, and capital equipment, facilities, and 
facility expansion [945,133,000] $1,070,486,000 to remain available until expended. 

Explanation of Change 

Change from the language proposed in FY 2010 consists of a change to the requested funding amount. 
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Naval Reactors 
Overview 

Appropriation Summary by Program 


(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY20U 

Appropriation 

Appropriation 

Request 


Naval Reactors Development 

Operations and Maintenance (O&M) 

771,600 

877,533 

997,886 

Program Direction 

34,454 

36,800 

40,000 

Construction 

22,000 

30,800 

32,600 

Total, Naval Reactors Development 

828,054 

945,133 

1,070,486 


Public Law Authorizations: 

P.L. 83-703, “Atomic Energy Act of 1954” 

“Executive Order 12344 (42 U.S.C. 7158), “Naval Nuclear Propulsion Program” 

P.L. 107-107, “National Defense Authorizations Act of 2002”, Title 32, “National Nuclear Security 
Administration” 

John Warner National Defense Authorization Act for FY 2007, (P.L. 109-364) 

FY 2008 Consolidated Appropriations Act (P.L. 1 10-161) 

National Nuclear Security Administration Act, (P.L. 106-65), as amended 
FY 2009 Consolidated Appropriations Act (P.L. 111-8) 

FY 2010 Energy and Water and Related Agencies Appropriations Act (P.L. 1 1 1-85) 

Outyear Appropriation Summary by Program 

(dollars in thousands) 

I FY2012 I FY2013 I FY2014 I FY2015~| 


Naval Reactors Development 


Operations and Maintenance 

1,018,634 

1,102,978 

1,177,817 

1,240,430 

Program Direction 

41,200 

42,400 

43,700 

45,000 

Construction 

39,900 

25,800 

4,500 

25,100 

Total, Naval Reactors Development 

1,099,734 

1,171,178 

1,226,017 

1310,530 


Mission 

Naval Reactors is responsible for all naval nuclear propulsion work, beginning with reactor technology 
development, continuing through reactor operation, and ending with reactor plant disposal. The 
Program ensures the safe and reliable operation of reactor plants in nuclear-powered submarines and 
aircraft carriers (constituting 40 percent of the Navy’s combatants), and fulfills the Navy’s requirements 
for new nuclear propulsion plants that meet current and future national defense requirements. 
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Benefits 

The National Nuclear Security Administration (NNSA) is working to provide the U.S. Navy with 
nuclear propulsion plants that are capable of responding to the challenges of the 2 1'* century security 
environment. 

Performance 

The Naval Reactors program falls under the Secretarial Goal 3, Security: Reduce nuclear dangers and 
environmental risks. ” 

Naval Reactors performance measures fully support the programs mission to provide the U.S. Navy with 
safe, militarily effective nuclear propulsion plants and ensure their continued safe and reliable operation. 
The program continues to pursue aggressive performance measures that support the Secretary’s goal to 
promote national security and reduce environmental risks (e.g., ensure 100 percent of operations have no 
adverse impact on human health or the quality of the environment). Naval Reactors performance 
measures continue to demonstrate the Program's commitment to safe operation of reactor plants, as well 
as its accomplishments in meeting national defense requirements for advanced nuclear propulsion 
technology. 
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Means and Strategies 

The Naval Reactors Program will use various means and strategies to achieve its program goals, 
including performing collaborative activities. The Program does not believe there are major external 
factors that could affect our ability to achieve this goal. However, given the unique nature of the 
Program’s responsibilities, commitments to both the Department of Energy (DOE) and the U.S. Navy 
must be considered at all times. Therefore, any external factor seriously affecting either organization’s 
policies may have an impact on the Naval Reactors Program. 

The Naval Reactors Program uses two Government-owned, contractor-operated laboratories, the Bettis 
and Knolls Atomic Power Laboratories, which are predominately involved with the design, development 
and operational oversight of nuclear propulsion plants for naval vessels. Through these laboratories, and 
through testing conducted at the Advanced Test Reactor (ATR) located at the Idaho National Laboratory 
(INL), the Department will complete scheduled design, analysis and testing of reactor plant components 
and systems, and will conduct planned development, testing, examination, and evaluation of nuclear fuel 
systems, materials, and manufacturing and inspection methods necessary to ensure the continued safety 
and reliability of reactor plants in Navy warships. The Department will also accomplish planned testing, 
maintenance and servicing at land-based prototype nuclear propulsion plants, and will execute planned 
inactivation of shutdown, land-based reactor plants in support of environmental cleanup goals. Finally, 
the Department will carry out the radiological, environmental and safety monitoring and ongoing 
cleanup of facilities necessary to protect people, minimize release of hazardous effluents to the 
environment, and comply with all applicable regulations. 

Industry-specific business conditions, outside technological developments and Department of Navy 
decisions all impact the performance of naval nuclear propulsion work. Naval nuclear propulsion work 
is an integrated effort involving the DOE and the Navy, who are full partners in the Naval Nuclear 
Propulsion Program. This relationship is set forth in Executive Order 12344 and Title 42 U.S.C. 7158. 

Validation and Verification 

NNSA uses extensive internal and external reviews to evaluate progress against established plans. 
NNSA’s programmatic activities are subject to continuing review by the Congress, the General 
Accounting Office, the Department’s Inspector General, the National Security Council, the Defense 
Nuclear Facilities Safety Board, the Department’s Office of Engineering and Construction Management, 
and the Department’s Office of Independent Oversight and Performance Assurance. 

The NNSA Administrator reviews each NNSA program as part of the NNSA’s Programming, Planning, 
Budgeting and Evaluation (PPBE) Evaluation process. These reviews, usually conducted annually, 
include the NNSA Management Council and focus on both technical and financial information to 
identify issues, monitor program progress, and make recommendations for corporate improvement. The 
focus of these reviews is to verify and validate that NNSA programs are on track to meet their long-term 
goals and annual targets. 

Naval Reactors evaluates the effectiveness, relevance, and progress towards achieving its goals, 
objectives, and targets by conducting various internal and external reviews and audits. Naval Reactors 
Headquarters provides continuous oversight and direction for all elements of Program work. Due to the 
nature of nuclear technology, a dedicated Government headquarters professional staff expert in nuclear 
technology makes all major technical decisions regarding design, procurement, operations, maintenance. 
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training, and logistics. Headquarters engineers set standards and specifications for all Naval Nuclear 
Propulsion Program work, while on-site Headquarters representatives monitor the work at the 
laboratories, prototypes, shipyards, and prime contractors. 

Naval Reactors has a fully integrated long-range planning, budgeting, and execution system. Through 
this system. Naval Reactors determines general work direction and associated funding needs; balances 
competing work priorities against available funds; and establishes, monitors, and enforces performance 
measures and controls. Work and funding priorities are established in relation to core mission. The 
Program uses this focused, multi-year planning process to evaluate any deficiencies. The resulting 
review process validates 100 percent of the budget twice a year and serves as Naval Reactors’ change 
control process. 

FY 2009 Accomplishments 

• Steamed over two million miles in nuclear-powered ships and submarines in a safe, reliable and 
militarily-effective manner, which brings the total to over 142 million miles of safe steaming. 

■ Completed 88 percent of the design for the next-generation reactor plant for the GERALD R. FORD 
aircraft carrier. 

• Achieved a complex-wide aggregate Facility Condition Index of less than four percent. 

■ Commissioned the fifth VIRGINIA-class fast attack submarine, the USS NEW HAMPSHIRE. 

■ Commissioned the last NIMITZ-class aircraft carrier, the USS GEORGE H.W. BUSH. 

Major Outyear Priorities and Assumptions 

The outyear requirements for Naval Reactors total $4,807,459,000 (FY 20 1 2-FY 20 1 5). This level of 
funding supports Naval Reactors’ continued achievement of its core objective of ensuring the safe and 
reliable operation of the Nation’s Nuclear Fleet. This includes providing proper maintenance and safety 
oversight, as well as addressing emergent operational issues and technology obsolescence, for 
72 submarines, 1 1 aircraft carriers, and four research and development and training platforms, 
constituting 104 reactor plants. This level of funding also supports Naval Reactor’s continued 
achievement of ongoing new plant design projects (i.e., reactor plant for the GERALD R. FORD-class 
aircraft carrier and alternative lower-cost core for VIRGINIA-class submarines), as well as continued 
achievement of its legacy responsibilities such as ensuring proper storage of naval spent nuclear fuel, 
prudent recapitalization of aging facilities, and cleanup of environmental liabilities. 

OHTO-Class Ballistic Missile Submarine Replacement 

OHIO-class ballistic missile submarines (SSBNs) have been the backbone of the Nation's Sea-Based 
Strategic Deterrent (SBSD) since the early-1980s. The Navy intends to replace the OHIO-class SSBNs 
begitming in FY 2027 when the first of 14 is retired. In order to have a replacement available in 
FY 2027 and consistent with the Navy's 30-year shipbuilding plan, the Navy would need to procure this 
ship in FY 2019 and begin research, development, and design in FY 2010. Design of a new reactor 
plant is required to meet required capabilities, maximize operational availability, and reduce acquisition 
and life-cycle costs. This new design will leverage VIRGINIA-class technology, as well as 
manufacmring development and demonstration efforts to be performed as part of the Land-Based 
Prototype Refueling program. Central to this work is the development of a reactor plant core that 
operates the life of the ship without refueling. DOE reactor plant design and development work for the 
OHIO-class replacement began in FY 2010 and will continue in FY 201 1 and beyond to ensure 
sufficient maturity of detailed design to support initial fabrication and procurement of long-lead nuclear 
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components in FY 2017 and ship construction in FY 2019. Funding has been identified within Naval 
Reactors Operations and Maintenance in the estimated amount of $91 ,000,000 to fund this effort in FY 
2011. 

Land-Based Prototype Refueling 

The S8G Prototype (located in upstate New York), which serves as a critical operating reactor platform 
to demonstrate technology advancements for fleet application, will be depleted and will require refueling 
beginning in FY 2017. Originally built as a prototype for the OHlO-class submarine propulsion plant, 
this testing platform has been integral to the development of technologies including the VIRGINIA-class 
and SEAWOLF-class fuel systems, which have resulted in improved performance and reliability while 
reducing life-cycle costs. Continued operation of the land-based prototype and development of 
advanced core technology will enable extended core lifetimes, more efficient use of nuclear fuel, greater 
compactness, and cross-platform adaptability. Integral to development of a longer-life core for the 
OHIO-class replacement, core manufacturing and demonstration will be performed as part of this 
refueling effort. By constructing the replacement core for the prototype with technologies and 
capabilities planned for the OHIO-class replacement, technical, cost, and schedule risk to the ship 
construction program will be significantly mitigated. This manufacturing development and 
demonstration work, as well as development of new core technologies, began in FY 2010. To preserve 
this critical research and development asset long term and to achieve an extended-life core for the 
OHIO-class replacement, core development and refueling overhaul work will continue in FY 2011 and 
beyond. Funding has been identified within Naval Reactors Operations and Maintenance in the 
estimated amount of $70,600,000 to fimd this effort in FY 2011. 

Recapitalization of Spent Nuclear Fuel Infrastructure 

All spent naval nuclear fuel ftom Navy shipyards is shipped to the Naval Reactors Facility (NRF), 
located at the Idaho National Laboratory, for examination and disposal per the 1995 agreement signed 
by Department of Navy, DOE, and the State of Idaho. Compliance with this agreement and Naval 
Reactors’ resultant ability to continue work in Idaho is dependant upon a viable, efficient fuel-handling 
infrastructure. However, major portions of the existing infrastructure (i.e., water pools and related 
support facilities) and equipment (i.e., examination equipment, cranes, etc.) are 50+ years old. 
Consequently, the magnitude of required sustainment efforts and incremental infrastructure upgrades 
pose substantial risk to operations and production workflow. An interruption to refueling and defueling 
schedules for nuclear-powered vessels, as required by existing maintenance schedules, would adversely 
affect the operational availability of the nuclear Fleet. If this interruption were to extend over long 
periods, the ability to sustain Fleet operations would be impacted, resulting ultimately in a significant 
decrement to the Navy’s responsiveness and agility to fulfill military missions worldwide. The National 
Environmental Policy Act (NEPA) and conceptual design efforts began in FY 2010. As the timing for 
completion of this recapitalization effort prudently balances risks and directly supports significant cost 
avoidance associated with scheduled aircraft carrier refueling and defueling, work will continue in 
FY 2011 and beyond to support construction in FY 2015 and facility completion by FY 2020. 

In accordance with 50 United States Code (USC), Section 2746, which requires the Department to 
request funds for conceptual designs that exceed the $3,000,000 threshold, funding for conceptual 
design and ongoing NEPA efforts has been estimated at approximately $40,600,000 for FY 2011. 

Department of Energy Working Capital Fund Support 
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The DOE Working Capital Fund (WCF) Board has extended the policy for using program funding to 
finance WCF activities. Beginning in FY 201 1, NNSA programs will fund a pro rata share by 
Appropriation of certain DOE Working Capital Fund activities. FY 201 1 projected NNSA program 
allocations are as follows: DOEnet ($482,000) for DOE telecommunications services; Financial 
Statement Audits ($4,514,000), previously budgeted by the DOE Office of Inspector General; Defense 
Contract Audit Agency (DCAA) Audits ($3,076,000) for procurement management; Manage 
($3,121,000) for corporate systems that support the DOE accounting, finance, procurement and 
budgeting processes; and Financial Control Reporting Assessment ($1,502,000). The NNSA’s total 
contribution to the WCF from both Program and Program Direction funds for FY 201 1 is projected at 
$35,942,000. 

The NNSA Naval Reactors appropriation projected allocation of the DOE Working Capital Fund for 
FY 201 1 is $1,164,000 from program and $149,000 from program direction funds. This proportional 
share of program funding includes financial statement audits $397,000, DCAA $361,000, Manage 
$274,000 and financial control reporting assessments $132,000. 

Historically Black Colleges and Universities (HBCU) Support 

The NNSA has established program to target research opportunities for HBCU institutions to increase 
their participation in national security-related research and to train and recruit qualified HBCU graduates 
for employment within the nuclear security enterprise. The majority of the efforts directly support 
program activities, and programs funded in the Naval Reactors appropriation plans to fund research with 
the HBCU totaling up to approximately $1,000,000 in FY 2011. 
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Naval Reactors - Operations and Maintenance 
Funding Profile by Subprogram 

(dollars in thousands) 


FY 2009 Actual 

FY 2010 Current 

FY2011 

Appropriation 

Appropriation 

Request 


Operations and Maintenance (O&M) 

Plant Technology 

104,000 

142,000 

154,200 

Reactor Technology and Analysis 

204,400 

266,900 

301,100 

Materials Development and Verification 

106,100 

106,100 

109,600 

Evaluation and Servicing 

264,300 

261,400 

325,700 

ATR Operations ^d Test Support 

60,300 

61,800 

63,100 

Facility Operations 

32.500 

39,333 

44.186 

Total, Operations and Mauitenance 

771,600 

877,533 

997,886 


Outyear Funding Profile by Subprogram 


(dollars in thousands) 



i FY2012 1 

FY2013 { 

FY 2014 1 

FY2015 1 

Operations and Maintenance 

1,018,634 

1.102,978 

1,177,817 

1,240,430 

Total, Operations and Maintenance 

1,018,634 

1,102,978 

1,177,817 

1,240,430 


Mission 

The Operations and Maintenance subprogram funds continued efforts by the Bettis Power Laboratory, 
Knolls Atomic Power Laboratory, Kesselring Site, and Naval Reactors Facility in support of the 
Program’s cradle-to-grave responsibility for all naval nuclear propulsion work. These focused-mission 
laboratories perform complex engineering and technical work to develop highly capable reactor plants 
and associated equipment for naval propulsion, evaluate advanced fuel systems and materials for future 
application, and design and demonstrate more efficient manufacturing processes, as well as provide the 
necessary support to ensure safe and reliable operation and future disposition of naval nuclear power 
plants. 

Benefits 

Naval Reactors contributes to the Government Performance and Results Act Unit Program Number 45 
which allows maintaining cradle-to-grave responsibility for naval nuclear propulsion work, beginning 
with technology development and continuing through reactor operation, and ultimately ensuring 
appropriate and responsible reactor plant disposal. An over-arching theme is maintaining National 
Security and nuclear preeminence, which Naval Reactors achieves by developing new or back fit 
applications which are implemented in the operating Fleet, maintaining oversight during the operational 
stage to ensure technologies perform as intended, and supporting the operation, installation, maintenance 
and inactivation/D&D work related to land-based prototypes and test facilities. 
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Plant Technology 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY20n 


104,000 142,000 154,200 


Plant Technology work focuses on the components and systems of the ship's nuclear power plant. 
These components and systems transfer, convert, store and measure power to facilitate reductions in 
maintenance costs over the life of the plant while improving reliability, efficiency, and operational 
performance. Reactor plant performance, reliability, and safety are maintained via a thorough 
understanding of component performance and system condition throughout the life of a ship. Also, 
new components and systems are needed to support new reactor plants and to replace obsolete or 
degraded equipment and systems. Development and application of new analytical methods, predictive 
tests, and design tools are required to identify potential concerns before they become actual problems. 
This enables preemptive actions to ensure the continued safe operation of reactor plants and the 
minimization of maintenance costs. Plant Technology work is concentrated in the following areas: 

(1) Steam Generator, (2) Instrumentation and Control Technology, (3) Plant Arrangement/ 
Development, and (4) Plant Performance and Plant Chemistry. 


Steam Generator: This work focuses on ensuring satisfactory reactor plant operation throughout life 
and improving steam generator operation and steam generator chemistry technologies to enhance 
performance and reduce maintenance costs. This work also focuses on the development of new 
energy conversion methods for simplicity, cost savings, and potential replacement of the steam 
Rankine cycle. FY 201 1 work objectives include the following: 

• Continue to develop improved steam generator chemistry and corrosion instrumentation through 
continued prototype and laboratory testing; 

• Continue to evaluate alternate energy conversion technologies focused on compactness, efficiency, 
and cost, with an emphasis on using supercritical carbon dioxide as a heat transfer fluid; 

• Continue to develop and assess the use of a steam generator liquid level probe for foture steam 
generator applications; 

• Support the qualification of an alternate steam generator tubing vendor; 

• Perform transient and other testing of the supercritical carbon dioxide integrated systems test loop, 
and 

• Provide design support for the manufacture of the improved steam generator heat exchanger in the 
VIRGINIA-class submarine. 
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(dollars in thousands) 


FY 2009 


FY2010 FY201] 


iDstrumentation and Control Technology: This work focuses on developing instrumentation and 
control (I&C) equipment to replace obsolete equipment, improve reliability and performance and 
reduce costs. FY 201 1 work objectives include the following: 


• Continue integrated system testing of advanced electric plant control systems including new 
technologies and architectures; 

• Continue qualification of the AIB reactor plant I&C, including new technologies and architectures; 

• Evaluate advanced display and control methodologies in the OHIO-class replacement program 
rapid prototype, and 

• Design and develop network-based communications system and test architecture for Type 2 I&C 
systems. 


Plant Arrangement/Development: This work focuses on developing and testing reactor plant 
components and applicable emergent energy conversion technologies for converting high temperature 
reactor heat to electricity. These efforts address known limitations and have as a goal improved 
overall reactor plant systems performance and reliability. FY 201 1 work objectives include the 
following: 

• Continue evaluation, development, and testing of new features/materials for various main coolant 
pump designs; 

• Continue to assist plant designers in implementation of novel design methods to identify 
vulnerabilities in more simplified, more affordable designs; 

• Continue design of the A 1 B reactor plant and development of the A 1 B reactor plant operating 
procedures; 

• Continue design activities necessary to support VIRGINIA-class cost reduction initiatives, and 

• Continue development of OHIO-class replacement propulsion plant arrangement studies and system 
designs to meet performance functional requirements. 


Plant Performance and Primary Chemistry: This work focuses on performing reactor plant 
analyses to ensure safe operation and improving reactor plant chemistry controls to reduce corrosion 
and plant radiation levels. FY 201 1 work objectives include the following: 


• Continue to implement fleet-wide use of improved primary chemistry analysis techniques; 

• Perform emergent radiochemical, chemical, and microchemical analyses on primary system 
samples and components to resolve operating plant problems; 

• Evaluate chemistry control changes to improve steam generator corrosion performance and life, 
including improvements to shorten maintenance evolutions; 

• Assess impacts of reactor plant materials substitutions on corrosion and radiation levels for new 
plant designs; 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


• Support development and modifications of the AIB Chemistry Analysis Room as necessary to 
support Secondary Chemistry Automated Analysis Systems and Automated Coolant Analysis 
Systems designs, and 


• Continue to perform protection analysis as necessary to support A IB-class shipboard test program. 


Reactor Technology and Analysis 204,400 266,900 301,100 

Reactor Technology and Analysis supports the work required to ensure the operational safety and 
reliability of operating reactor plants in U.S. warships, extend the operational life of Navy nuclear 
propulsion plants, support Navy acoustic requirements, and preserve the Program’s level of excellence 
in radiological and environmental control. Work focuses on developing a better understanding of 
reactor behavior fundamentals; designing new, reduced cost reactors with improved reliability, and 
efficiency; improving and streamlining manufacturing and assembly processes to achieve cost savings 
and reduce waste; developing production techniques that incorporate new materials and processes; and 
continuing a record of excellence in safety. Reactor Technology and Analysis work is concentrated in 
the following areas; (1) Advanced Core and Reactor Technology, (2) Advanced Thermal-Hydraulic 
Technology, (3) Advanced Fuel and Manufacturing Technology, (4) Control Drive Mechanism and 
Other Reactor Equipment Technology, (5) Reactor Physics, (6) Safety Analysis and Shielding, and 
(7) Radiological Controls, Environmental, Safety, and Quality Efforts. 


Advanced Core and Reactor Technology: This work focuses on improving the nuclear heat source 
(core) design and analysis methods and developing improved designs to satisiy service life 
requirements. FY 201 1 work objectives include the following; 

• Continue work on core design concepts related to future submarine initiatives; 

• Continue to develop new design and analysis tools to enable improved core performance; 

• Verify the physics parameters of all operating fleet cores and monitor operating data; 

• Perform calculations in support of Virginia Forward Fit core final design and validation; 

• Support certification of second AIB core and the manufacture of the second ship set of AIB cores; 

• Continue with assembly design of the land-based prototype test cell to support core replacement; 

• Develop new technology test cell concept designs to support potential future fleet applications 
focused on improved performance and reduced cost, and 

• Develop OHIO-class replacement reactor core concepts and arrangements. 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


Advanced Thermal-Hydraulic Technology: This work focuses on developing and qualifying 
improved core and reactor component thermal and hydraulic designs. FY 201 1 work objectives 
include the following: 


• Perform tests and procedures to apply advanced thermal-hydraulic analytical tools for new naval 
applications; 

• Maintain existing thermal-hydraulic design procedures and support infrastructure; 

• Develop thermal-hydraulic technologies and methods to support future advanced pressurized water 
reactor (PWR) and advanced concept designs, and 

• Begin procurement of test hardware to support land-based prototype test cell development. 


Advanced Fuel and Manufacturing Technology: This work focuses on evaluating and testing 
improved core manufacturing processes and inspection techniques to support reactors. FY 201 1 work 
objectives include the following: 

• Develop new fuel and poison manufacturing technologies to enable future plant design concepts; 

• Investigate new methods to improve core-manufacturing processes; 

• Investigate new fuel systems for cost savings and improved manufacturability; 

• Continue to fabricate model elements and core structural components essential to qualify new 
reactor core materials, designs, and manufacturing and inspection technologies, and 

• Continue core manufacturing development and demonstration for refueling of the land-based 
prototype and qualify fleet production-scale manufacturing capability. 

Control Drive Mechanism: This work focuses on designing and testing improved reactor equipment 
including advanced control drive mechanisms (CDM) which meet all design requirements, are more 
reliable than past designs, and are more affordable. FY 201 1 work objectives include the following: 

• Develop tooling and technical manuals for the AIB CDM; 

• Complete testing on the AIB CDM lead unit; 

• Complete final design and procure long-lead materials in support of a long-term AIB CDM test 
facility; 

• Continue other CDM support for the AIB lead ship; 

• Continue analysis of the Next Generation Reactor (NGR) CDM; 

• Continue design of CDM and heavy equipment for the OHIO-class replacement reactor plant, and 

• Continue design of CDM and heavy equipment for the land-based prototype reactor plant. 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


Reactor Physics: This work focuses on performing physics testing and analysis to confirm expected 
fuel system and core performance and develop improved analysis methods for predicting core 
performance that reduce design approximations, uncertainties, and associated conservatism. FY 201 1 
work objectives include the following: 


• Develop and qualify design procedures and computer programs for analyzing advanced PWR cores; 

• Develop technologies and methods to support future advanced PWR and advanced concept designs; 

• Develop high quality nuclear reactor physics parameters that can be used in training fijture plant 
operators; 

• Maintain integrated, state-of-the-art software systems for reactor core performance analysis; 

• Provide analysis support for physics testing of the A IB core; 

• Develop test predictions and related analysis for Next Generation Reactor new constmction testing; 

• Support development of core design concepts for the OHIO-class replacement, and 

• Support development of core design concepts for the land-based prototype reactor plant and test 
cells. 


Safety Analysis and Shielding: This work focuses on conducting reactor safety and shielding 
analysis for nuclear reactor plants to ensure containment of radiation and proper protection of 
personnel. FY 201 1 work objectives include the following: 

• Document reactor safety deliverables and support Nuclear Regulatory Commission and Advisory 
Committee on Reactor Safeguards reviews; 

• Perform reactor safety analyses in support of new reactor plants; 

• Provide shielding review of issues associated with advanced reactor plant designs; 

• Provide consultation on shielding issues for advanced reactor design development, and 

• Support updates and revisions to the AIB drawings. 

Radiological Controls, Environmental, Safety, and Quality Efforts: This work focuses on 
conducting radiological control, enviroiunental, and safety operations necessary to protect laboratory 
employees, minimize release of hazardous effluents to the enviromnent, and comply with all 
applicable regulations. FY 201 1 work objectives include the following: 

• Continue to survey and document radiological conditions; train personnel for all phases of 
radiological work and environmental work; 

• Continue to review radiological work procedures, conduct a radiological health program, and 
conduct emergency preparedness program; 

• Continue to store, process, and ship radioactive material/waste in accordance with all regulations; 

• Continue to maintain strict accountability and handling methods for nuclear fuel; 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


• Continue to ensure compliance with all safety and environmental regulations; train personnel to 
comply with latest standards and practices, and 

• Continue to ensure compliance with the laboratory quality assurance program through training, 
consulting, facilitating, lab self-assessment and process improvement, inspection, auditing, and 
vendor oversight. 


Materials Development and Verification 106,100 106,100 109,600 

To extend the lifetime of reactors, reduce costs, and achieve greater power capabilities, new materials 
must be developed and qualified for use in the harsh reactor environment. Existing or new materials 
selected for current or future advanced designs must also be economical to acquire and feasible to 
manufacture. Manufacturing processes must be developed to ensure the materials can be cost 
effectively produced to stringent specifications in appropriate quantities. Material test specimens are 
fabricated and rigorously tested for desired characteristics. Irradiation testing and quality control 
techniques are crucial to this qualification process. Materials exhibiting the desired characteristics 
warranting further evaluation are committed to long-term tests and verification in prototype cores and 
test reactors. Materials Development and Verification work is concentrated in the following areas: 

(1) Irradiation Testing and Evaluation, (2) Core and Reactor Materials Development, (3) Plant and 
Component Materials Development, and (4) Materials Evaluation, Testing and Verification. 


Irradiation Testing and Evaluation: This work involves fabricating, testing and examining high 
integrity nuclear fuel, poison, cladding and structural materials for affordable advanced naval reactor 
cores. The generated data is used to develop materials capable of maintaining their structural and 
mechanical integrity over long periods of time in an operating reactor environment. FY 201 1 work 
objectives include the following: 

• Establish methods and hardware to irradiate and qualify new materials and manufacturing methods 
for PWR designs; 

• Perform destructive and non-destructive testing and evaluation of irradiated fuel, poison, and 
cladding in support of development and improvement of core, plant and steam generator materials; 

• Perform post-service evaluation of components from the fleet to improve component designs and 
verify performance; 

• Examine PWR fuel and cladding performance incorporating results into predictive tools, and 

• Deliver test assemblies for irradiation testing at the Advanced Test Reactor. 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


Core and Reactor Materials Development: Involves verifying acceptable performance for current 
cores through end of life, pursuing potential cost reductions, and improving materials and processes 
through long-term irradiation tests and evaluations. FY 201 1 work objectives include the following: 


• Utilize test data and increased fundamental understanding to improve models and revise current 
design bases for more capable and cost efficient PWR designs; 

• Continue to develop, test, and examine high performance fuel system constituent materials for 
advanced applications; 

• Continue to establish the processes needed to qualify new materials and manufacturing methods for 
safer, more capable, and more cost effective PWR designs; 

• Apply core material modeling capabilities to guide testing programs, improved understanding of 
manufacturing processes, and better predict in-core performance; 

• Incorporate design procedures and performance limits into the Fuel and Poison Design manual 
developed for future PWR designs, and 

• Perform corrosion testing to support core design needs, model development and improved 
imderstanding of the corrosion process for particular metals and metal alloys. 

Plant and Component Materials Development: This work characterizes high strength structural, 
corrosion resistant, pressure vessel, steam generator, and valve materials to determine the cause for 
degraded performance and develop improved predictive techniques. FY 201 1 work objectives include 
the following: 


• Continue testing of Stress Corrosion Cracking in 304 stainless steel; 

• Complete Alloy 600 Stress Corrosion Cracking initiation and incubation testing, and 

• Provide manufacturing support for S9G Steam Generators and AIB reactor heavy equipment 
fabrication. 


Materials Evaluation, Testing and Verification: The puipose of this work is to establish and 
maintain capability to perform materials testing representative of shipboard service applications. 
FY 201 1 work objectives include the following: 

• Provide Analytical Chemistry, Radiochemistry, Physical Chemistry, Metallography, Micro 
analytical and Mechanical Testing services in support of materials development programs; 

• Conduct high temperature and high-pressure autoclave testing in support of new materials 
development for use in the fleet, and 

• Qualify and implement Focus Ion Beam capabilities. 
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Evaluation and Servicing 


(dollars in thousands) 


FY2009 


FY2010 


FY 201 1 


264^00 261,400 325,700 


Evaluation and Servicing promotes the Naval Reactors Program tradition of safety, reliability, and 
technical excellence through the operation, maintenance, and testing of land-based test facilities. A 
key focus of these facilities is to enhance fleet performance through testing and examination of 
materials, components, and new designs under actual operating conditions. This effort includes the 
design of fuel servicing and component disposal equipment, evaluating and resolving design issues, 
plus the planning and execution of defueling, lay-up, and disassembly work. Evaluation and Servicing 
work is concentrated in the following areas: (1) Routine Operations and Maintenance, (2) Routine 
Environmental Remediation, (3) Servicing, (4) Expended Core Processing and Examination, and 
(5) Prototype Inactivation. 


Routine Operations and Maintenance: This work involves operating the Naval Reactors prototypes 
in a safe and reliable manner to support testing and evaluation of new components, systems, 
applications, and designs. The work also supports preventive maintenance, upgrades and 
modifications on the prototypes. FY 201 1 work objectives include the following: 

• Operate the prototypes for testing and maintenance at a utilization factor of equal to or greater than 
90 percent; 

• Perform depletion and testing of the cores in Modifications and Additions to Reactor Facilities 
(MARF) and S8G prototypes; 

• Conduct MARF maximum power tests at specified intervals; 

• Conduct MARF and S8G materials stress tests, and 

• Complete periodic MARF and S8G routine maintenance shutdowns. 


Routine Environmental Remediation: This process involves decontaminating to minimize the 
environmental, health, and safety impact of contaminated facilities, with the benefit of making 
radiological facilities available for non-radiological use. FY 201 1 work objectives include the 
following: 

• Conduct remediation of obsolete facilities to reduce potential environmental liabilities; 

• Maintain inactive Naval Reactors Facility (NRF) prototype plants in a safe and environmentally 
benign condition; 

• Commence scoping study for the F-Complex demolition; 

• Conduct decontamination and disposition of existing Expended Core Facility environmental 
legacies; 

• Continue efforts to prepare L-building for demolition, and 

• Continue Q-complex demolition. 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


Servicing: This work involves servicing prototypes to ensure continued safe and reliable operation. 
Servicing also provides refueling/defueling systems for both existing and new core designs. FY 201 1 
work objectives include the following: 


• Continue casualty monitoring instrumentation and emergency safeguards system cutting equipment 
design; 

• Replace the Ships Battery during the planned MARF prototype shutdown; 

• Perform pressurizer heavy heaterwell inspection and replacement during the planned MARF 
prototype shutdown; 

• Perform a media replacement during the planned S8G prototype shutdown, and 

• Commence planning and design work to refuel and overhaul the land-based prototype. 


Expended Core Processing & Examination: This work involves operating the Expended Core 
Facility (ECF) in Idaho including the Advanced Test Reactor (ATR) in a safe and reliable manner to 
support examination and disposal of spent naval fuel. FY 201 1 work objectives include the following: 

• Perform specific core component examinations as requested by test sponsors; 

• Provide engineering support and funding to maintain five NR Program test loops at the ATR; 

• Perform scheduled examinations of irradiated test specimens; 

• Complete design of M-290 unloading equipment; 

• Commence design of M-290 loading equipment, and 

• Perform conceptual design and NEPA (i.e.. Environmental Impact Statement) efforts in support of 
recapitalization of the Program’s spent nuclear fuel infi^tructure. 


Prototype Inactivation: This work involves the disassembly and disposition of the Program’s testing 
prototypes and support facilities. FY 201 1 work objectives include the following: 

• Continue disassembly of the DIG Primary Shield Tank; and 

• Continue D 1 G reactor compartment disassembly. 

Advanced Test Reactor Operations and Test Support 60,300 61,800 63,100 

Naval Reactors performs irradiation testing at the Advanced Test Reactor in support of advanced 
reactor design development. While ATR is a facility primarily funded by the Office of Nuclear 
Energy and operated by their contractor, NR funds a portion of the cost of base operations of the ATR, 
as well as NR specific testing. 
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(dollars in thousands) 

j 

1 

FY2009 

FY2010 

FY2011 

Facility Operations 

32,500 

39,333 

44,186 

Facility Operations funding supports general plant projects (GPP) and capital equipment 
procurements. 



Total, Naval Reactors Operations and Maintenance 771,600 877,533 997,886 
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Explanation of Funding Changes 


FY2011 vs. 
FY 2010 
($000) 


Plant Technology 

• Continue design and development of the OHIO-class replacement ballistic 
missile submarine reactor plant including development of I&C, plant 

arrangements and system designs to meet performance requirements. +12,200 

Reactor Technology and Analysis 

• Continue design and development of the OHIO-class replacement ballistic 

missile submarine reactor plant core. +20,200 

• Manufacturing development and demonstration and development of core 
technologies in support of the land-based prototype refueling. Funding this 
activity is in support of delivery of an extended life core design for initial 
fabrication of the OHIO-class replacement SSBN propulsion plant as well as 

ongoing operation of the prototype and related R&D programs beyond 2018. +14,000 


Materials Development and Verification 

• Manufacturing support for S9G Steam Generators and A1 B reactor heavy 

equipment fabrication. +1,800 

• Materials validation work in support of design and development efforts 
related to core and core technologies for the land-based prototype refueling 

($0.9M) and OHIO-class replacement (S0.8M) programs. +1,700 

Evaluation and Servicing 

• Initiation of design for the M-290 loading equipment. +3,000 

• Initiation of scoping studies for the F-Complex demolition. +4,600 

• Transfer of funding to DOE-NE for safeguards and security services 

provided by the Idaho National Laboratory to the Naval Reactors Facility. -1,500 
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FY 201 1 vs. 
FY 2010 
($ 000 ) 

• Planning and design work necessary to refuel, overhaul, and modernize the 
land-based prototype. Fmiding this activity supports core and core 
technology development work for refueling of the land-based prototype, for 

its planned return to service by FY 202 1 . +17,600 

• Conceptual design and NEPA (i.e.. Environmental Impact Statement) efforts 

in support of recapitalization of the Program’s spent nuclear fuel 
infrastructure. Funding supports refueling and defueling schedules for 
nuclear-powered vessels. +40,600 


ATR Operations and Test Support 

• Inflationary increase to support continued operations and maintenance of the 

Advanced Test Reactor. +1,300 


Facility Operations 

• Increase in capital equipment procurements. +4,853 


Total Funding Change, Operations and Maintenance 


+120353 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses 


(dollars in thousands) 



[ 

FY2009 1 

FY2010 1 

FY2011 1 

General Plant Projects 


14,000 

10,083 

34,300 

Capital Equipment 


18,500 

29,250 

9,886 

Total, Capital Operating Expenses 


32,500 

39,333 

44,186 


Outyear Capital Operating Expenses 

1 FY20I2 1 

(dollars in 
FY2013 1 

thousands) 
FY20I4 1 

FY2015 1 

General Plant Projects 

15,900 

19,300 

38,000 

20,300 

Capital Equipment 

32,300 

40,700 

41.500 

31,900 

Total, Capital Operating Expenses 

48,200 

60,000 

79,500 

52,200 


Construction Projects 

(dollars in thousands) 


Total 

Estimated 

Prior Year 




Unappro- 

Cost 

Appro- 




priated 

(TEC) 

priations 

FY2009 

FY 2010 

FY20n 

Balance 


lO-D-904, NRF Fire Protection, ID 

TBD 

0 

0 

700 

500 

12,000 

lO-D-903, KSO Security Upgrades 

TBD 

0 

0 

1,500 

400 

19,100 

09-D-902, NRF Production Support 

Complex, ID 

09-D-190, PED, Infrastructure Upgrades, 

18,700 

0 

8,300 

6,400 

4,000 

0 

KAPL 

0 

0 

1,000 

1,000 

0 

0 

08-D-190. ECF M-290 

Receiving/Discharge Station, NRF, ID 

70,445 

545 

300 

9,500 

25,000 

35,100 

07-D- 1 90, Materials Research and 

Technology Complex , BAPL* 

Total, Construction 

29,810 

3,010__ 

12,400 

22,000 

11,700 

30,800 

2,700 

32,600 

0 


“ Includes FED funding ($3,014,000) from 07-D-I90, FED, Materials Research and Technology Complex. 
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Outyear Construction Projects 


15-D-XXX, NRF Warehouse 

1 5-D-XXX, Material Characterization Laboratory, KAPL 

14-D-XXX, Plant Services Building 

14-D-XXX, Support Services Facility 

13-D-XXX, ECF Water Pit #i Upgrade 

10-0-904, NRF Fire Protection, ID 

lO-D-903, KSO Security Upgrades 

08-D-190, ECF M-290 Receiving/Discharge Station , NRF, ID 

Construction 


(dollan; in tbous^ds) 


FY2012 1 

FY20I3 1 FY2014 

FY2015 

0 

0 

0 

12,800 

0 

0 

0 

1,000 

0 

0 

1,000 

700 

0 

0 

1,000 

900 

0 

1,100 

800 

9,300 

12,000 

0 

0 

0 

100 

19,000 

0 

0 

27,800 

5,700 

1,700 

400 

39^00 

25,800 

4,500 

25,100 


Major Items of Equipment (TEC $2 million or greater) 


(dollars in thousands) 


Major Item of 
Equipment 

Other 

Project 

Costs 

(OPC) 

Total 

Project 

Cost 

(TPC) 

Total 

Estimated 
Cost (TEC) 

Prior Year 
Appro- 
priations 

FY 2009 

FY2010 

FY2011 

Completion 

Date 

Network Upgrade 

250 

4,450 

4,200 

0 

600 

1,200 

1,200 

FY 2012 

Scalable Parallel 
Supercomputer 

401 

6,001 

5,600 

0 

5,600 

0 

0 

FY2009 

Bettis Network 
Upgrade 

0 

0 

3,000 

0 

0 

1,000 

1,000 

FY2012 

S8G Prototype 
I&C 

1500 

17,900 

16,400 

0 

0 

400 

1,100 

FY2019 

Emergency Safety 
Fill System 

2,000 

14,400 

12,400 

6,100 

1,000 

0 

0 

FY2009 

High Performance 
Computing 

System 

889 

9,889 

9,000 

0 

0 

0 

9,000 

FY201I 

High Performance 
Computing 

System 

250 

3,250 

3,000 

0 

0 

3,000 

0 

FY2010 

Total, Major 
Items of 
Equipment 





7,200 

5,600 

12400 
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Outyear Major Items of Equipment 


Bettis Networic Upgr^e 
KAPL Netwoik Upgrade 

High Performance Technical Computing System (FY 12 Buy) 
S8G Prototype I&C 

High Performance Technical Computing System (FY 13 Buy) 
High Performance Technical Computing System (FY 14 Buy) 
KAPL Network 

High Performance Technical Confuting System (FY 15 Buy) 
Total, Major Items of Equipment 


(dollars in tiiousands) 


1 FY20i2 1 

FY2013 1 

FY20I4 1 

FY2015 

1,000 

0 

0 

0 

1,200 

0 

0 

0 

11,000 

0 

0 

0 

1,300 

1,600 

2,600 

4,000 

0 

11,000 

0 

0 

0 

0 

11,000 

0 

0 

0 

0 

1,000 

0 

0 

0 

11,000 

14400 

12,600 

13,600 

16,000 
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Nava! Reactors - Program Direction 


Funding Schedule by Category 

(dollars m thousands) 
(Whole FTEs) 



1 FY 2009 1 

FY2010’’ 1 

FY2011 1 

Headquarters 

Salary and Benefit 

11,300 

13,900 

14,800 

Travel 

970 

1,200 

1,400 

Other Related Expenses 

3,034 

3,400 

4,600 

Total, Headquarters 

15,304 

18,500 

20,800 

Full-Time Equivalents 

74 

94 

96 

Pittsburgh Naval Reactors 

Salary and Benefit 

9,025 

0 

0 

Travel 

330 

0 

0 

Other Related Expenses 

1,550 

0 

0 

Total, Pittsburgh Naval Reactors 

10,905 

0 

0 

Full-Time Equivalents 

71 

0 

0 

Schenectady Naval Reactors 

Salary and Benefits 

7,215 

0 

0 

Travel 

240 

0 

0 

Oftier Related Expenses 

790 

0 

0 

Total, Schenectady Naval Reactors 

8,245 

0 

0 

Full-Time Equivalents 

64 

0 

0 

Naval Reactors Laboratory Field Office* 

Salary and Benefits 

0 

15,200 

15,700 

Travel 

0 

600 

800 

Other Related Expenses 

0 

2,500 

2,700 

Total, Naval Reactors Laboratory Field Office 

0 

18400 

19,200 

Full-Time Equivalents 

0 

121 

121 

Total Naval Reactors Program Direction 

Salary and Benefits 

27,540 

29,100 

30,500 

Travel 

1,540 

1,800 

2,200 

Other Related Expenses 

5,374 

5,900 

7,300 

Total, Program Direction 

34,454 

36,800 

40,000 

Full-Time Equivalents 

209 

215 

217 


* Beginning in FY 2010, Naval Reactors will consolidate its field offices into one entity. In addition, responsibilities were 
realigned between HQ and NRLFO resulting in a shift of Full-Time Equivalents (FTEs). 

^ Funding for new projects beginning in FY 2010 also created a need for increased government oversight resultmg in an 
increase of FTEs in FY 2010. 
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Outyear Funding Profile by Category 


(dollars in thousands/whole FTEs) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

Headquarters 

Salary and Benefits 

15,300 

15,800 

16,300 

16,800 

Travel 

1,450 

1,500 

1,550 

1,600 

Odier Related Expenses 

4,725 

4,950 

5,075 

5,200 

Total, Headquarters 

21,475 

22,250 

22,925 

23,600 

Full-Time Equivalents 

96 

96 

96 

96 

Naval Reactors Laboratory Field Office 

Salary and Benefit 

16,100 

16,500 

17,000 

17,500 

Travel 

825 

850 

875 

900 

Other Related Expenses 

2,800 

2.800 

2,900 

3,000 

Total, Naval Reactors Laboratory Field Office 

19,725 

20,150 

20,775 

21,400 

Full-Time Equivalents 

121 

121 

121 

121 

Total Naval Reactors Program Direction 

Salary and Benefits 

31,400 

32,300 

33,300 

34,300 

Travel 

2,275 

2,350 

2,425 

2,500 

Other Related Expenses 

7,525 

7,750 

7,975 

8,200 

Total, Program Direction 

41,200 

42,400 

43,700 

45,000 

Full-Time Equivalents 

217 

217 

217 

217 


Mission 

Due to the critical nature of nuclear reactor work, Naval Reactors is a centrally managed organization. 
Federal employees oversee and set policies and procedures for developing new reactor plants, operating 
existing nuclear plants, facilities supporting these plants, contractors, and the Bettis and Knolls Atomic 
Power Laboratories. In addition, these employees interface with other DOE offices and local, state, and 
Federal regulatory agencies. 
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Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY20lT 


Salaries and Benefits 27,540 29,100 30,500 

Federal Staff continue to direct technical work and provide management/oversight of laboratories and 
facilities to ensure safe and reliable operation of Naval nuclear plants. The change is due to a 
projected increase in FTEs for oversight of new project funding in addition to inflationary growth 
between FY 2010 and FY 201 1 . 

Travel 1,540 1,800 2,200 

Travel includes funding for the transportation of Government employees, their per diem allowances 
while in authorized travel status and other expenses incidental to travel. FY 2010 funding supports 
travel required for the management and oversight of the Naval Reactors Program, in addition to 
inflationary growth between FY 2010 and FY 2011. 

Other Related Expenses 5,374 5,900 7,300 

Includes provision of funds for increases to the Working Capital Fund (WCF), based on guideline 
estimates provided by the Working Capital Fund Manager. Starting in FY 201 1, the WCF includes 
full funding for the Defense Contract Auditing Agency audits. Funding also supports goods and 
services such as training and Automated Data Processing (ADP) maintenance, and includes labor costs 
for Bettis contractor services and ADP requirements for Naval Reactors Headquarters internal 
classified local area network. 


Total, Program Direction 34,454 36,800 40,000 
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Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

Salaries and Benefits 

The change is due to a projected increase in FTEs for oversight of new project funding 

in addition to inflationary growth between FY 2010 and FY 2011. +1,400 


Travel 

The change is due to increased travel requirements for the management and oversight 

of the Naval Reactors Program, increased costs associated with travel (i.e., airfare/ 

fuel), and adjustments in accordance with allowable inflation. +400 


Other Related Expenses 

Change due to increased Working Capital Fund funding requirements which now 

include funding for Defense Contract Audit Agency audits. In addition, new program 

efforts require additional oversight; additional training and Automated Data 

Processing (ADP) maintenance, labor costs for Bettis contractor services and ADP 

requirements for Naval Reactors Headquarters internal classified local area network. +1,400 


Total Funding Change, Program Direction +3,200 


Other Related Expenses by Category 

(dollars in thousands) 

I FY2009 I FY2010 I FY2011 


Training 

240 

250 

320 

Working Capital Fund 

674 

900 

1,380 

Software Procurement/Maintenance Activities/Capital 
Acquisitions 

2,325 

2,500 

3,000 

Other 

2,135 

2,250 

2,600 

Total Budget Authority 

5,374 

5,900 

7,300 
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10-0-904, Naval Reactors Facility (NRF) Fire Protection, Idaho 
Project Data Sheet (PDS) is for PED/Construction 

1. Significant Changes 

The most recent DOE O 413.3A approved Critical Decision (CD) is CD-0, Approve Mission Need, 
which was approved on April 7, 2009, with a preliminary cost range of $18,000,000 to $23,000,000 and 
CD-4 of FY 2017. 

A Federal Project Director at the appropriate level has been assigned to this project. 

This PDS is a continuation of a PED PDS proceeding to construction in FY 2012. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

PED 

Complete 

CD-2 

! 

CD-3 

CD-4 

D&D Start 

D&D 

Complete 

Fy2010 

3QFY2009 

1QFY20I0 

1QFY201I 

TBD 

TBD 

TBD 

TBD 

TBD 

FY2011 

04/07/2009 

2QFY2010 

1QFY2012 

TBD 

TBD 

TBD 

TBD 

TBD 


CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 


3. Baseline and Validation Status 


(dollars in thousands) 



fic; i 

PED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY 2010 

1,200 

TBD 

TBD 

443 

TBD 

TBD 

TBD 

FY2011 

1,200 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 


4. Project Description, Justification, and Scope 

The NRF Fire Protection project will replace most of the NRF site-wide fire alarm notification system. 
The current site-wide fire alarm system requires replacement due to a system architecture that is 
vulnerable to single point faults that affect or disable fire protection and evacuation signaling. 

The fire protection upgrades will install new signaling panels networked together to provide 
communications capabilities for monitoring. All buildings will comply with applicable standards by 
assuring manual pull stations are within code and horns and strobe lights meet the American Disability 
requirements. 


Nava! Reactors/Constructiou 

lO-D-904 - NRF Fire Protection, Idaho FY 2011 Congressional Budget 


54928A 


3/15/2010 



461 


The project is being conducted in accordance with the NR Implementation Bulletin of DOE O 413.3A 
and the NR Program and Project Management Manual, and appropriate project management 
requirements have been met. 


5. Financial Schedule 


(dollars in thousands) 


1 AppropriatioDS | Obligations | 

Costs I 


Total Estimated Cost (TEC) 

FED 

FY20I0 

FT 2011 

700 

500 

700 

500 

694 

506 

Total, FED 

1,200 

1,200 

1,200 

Other Project Cost (OPC) 




OPC except D&D 




FY2008 

77 

77 

77 

FY 2009 

105 

105 

105 

Total, OPC except D&D 

182 

182 

182 


6 . Details of Project Cost Estimate 


(dollars in thousands) 


(Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated (2ost (TEC) 




Design (PED) 




Design 

1,200 

1,200 

N/A 

Contingency 

0 

0 

N/A 

Total, PED 

UOO 

UOO 

N/A 

Other Project Cost (OPC) 




OPC except D&D 




Conceptual Planning 

25 

56 

N/A 

Conceptual Design 

157 

387 

N/A 

Contingency 

0 

0 

N/A 

Total, OPC except D&D 

182 

443 

N/A 
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7. Schedule of Total Project Costs 


(dollars in thousands) 



Prior YearsI FY20I0 I 

FY2011 1 

FY2012 1 FY2013 I 

FY2014 1 

FY2015 1 

Outyears | 

Total 

FY2009 

TEC 









0 

Perfonnance 

OPC 









0 

Baseliae 

TPC 

0 

0 

0 

0 

0 

0 

0 

0 

0 


TEC 


700 

500 






1,200 

FY2010 

OPC 

443 








443 


TPC 

443 

700 

500 

0 

0 

0 

0 

0 

1,643 


TEC 


700 

500 






1,200 

FY2011 

OPC 

182 








182 


TPC 

182 

700 

500 

0 

0 

0 

0 

0 

1,382 


8. Related Operations and Maintenance Funding Requirements 


Not applicable for PED. 


9. Required D&D Information 


Not applicable for PED. 


10. Acquisition Approach 


Not applicable for PED. 
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10-0-903, KSO Security Upgrades, Schenectady, NY 
Project Data Sheet (PDS) is for PED/Construction 

1. Significant Changes 

The most recent DOE O 413. 3A approved Critical Decision (CD) is CD-0, Approve Mission Need, 
which was approved on April 22, 2008, with a preliminary cost range of $19,000,000 to $23,000,000 
and a CD-4 of FY 2016. 

A Federal Project Director at the appropriate level has been assigned to this project. 

This PDS is a continuation of a PED PDS proceeding to construction in FY 2013. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

PED 

Complete 

CD-2 

CD-3 

CD-4 

1 

D&D Start ; 

D&D 

Complete 

FY2010 ' 

4/22/2008 

2QFY2009 

2QFY2013 

TBD 

TBD 

TBD 

TBD 

TBD 

FY 201 1 

4/22/2008 

4QFY2009 

4QFY2012 

TBD 

TBD 

TBD 

TBD 

TBD 


CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 

3. Baseline and Validation Status 


(dollars in thousands) 



TEC, 

PED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D* 

OPC, 

D&D 

1 

OPC, Total ! 

TPC 

FY2010 

2,000 

TBD 

TBD 

400 

TBD 

TBD 

TBD 

FY20U 

2,000 

TBD 

TBD 

300 

TBD 

TBD 

TBD 


4. Project Description, Justification, and Scope 

The Kesselring Site Operation (KSO) Security Upgrades project will replace and upgrade security 
related inlfastmcture on the site perimeter at the Kesselring Site. The advanced age and degradation of 
the currently installed security systems requires upgrading to continue meeting the basic security 
principles to deter, detect, assess and delay, as directed by the security vulnerability assessment. The 


“ Includes conceptual planning and design. 
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site will acquire upgrades to the security perimeter, perimeter lighting system, alarm system, and new 
site entrance buildings. 

The project is being conducted in accordance with the NR Implementation Bulletin of DOE O 413.3A 
and the NR Program and Project Management Manual, and appropriate project management 
requirements have been met. 

5. Financial Schedule 


(dollars in thousands) 



i Appropriations | 

Obligations 1 

Costs 1 

Total Estimated Cost (TEC) 

FED 

FY2010 

1,500 

1,500 

1,000 

FY2011 

400 

400 

400 

FY2012 

100 

100 

600 

Total, PED 

2,000 

2,000 

2,000 

Other Project Cost (OPC) 

OPC except D&D 

FY2008 

300 

300 

300 


Total, OPC except D&D 300 300 300 


6. Details of Project Cost Estimate 


(dollars in thousandsl 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 




Design (PED) 




Design 

1,818 

1,820 

N/A 

Contingency 

182 

180 

N/A 

Total, PED 

2,000 

2,000 

N/A 

Other Project Cost (OPC) 




OPC except D&D 




Conceptual Planning 

N/A 

N/A 

N/A 

Conceptual Design 

300 

400 

N/A 

Contingency 

N/A 

N/A 

N/A 

Total, OPC except D&D 

300 

400 

N/A 

Total, OPC 

300 

400 

N/A 
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7. Schedule of Total Project Costs 


(dollars in thousands) 



Prior Years 1 FY2010 j FY 2011 | FY2012 1 FY2013 | FY2014 | FY2015 j Outyeais | Total 

FY 2009 

Performanc 

Baseline 

TEC 0 

OPC 0 

TPC 000000000 

FY20I0 

TEC 1,500 500 2,000 

OPC 400 400 

TPC 400 1,500 500 0 0 0 0 0 2,400 

FY2011 

TEC 1,500 400 100 2,000 

OPC 300 300 


ITPC 300 1,500 400 100 0 0 0 0 2,300] 


8. Related Operations and Maintenance Funding Requirements 


Not applicable for PED. 


9. Required D&D Information 


Not applicable for PED. 


10. Acquisition Approach 


Not applicable for PED. 
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09-D-902, Naval Reactors Facility (NRF) Production Support Complex, 

Naval Reactors Facility, Idaho 
Project Data Sheet (PDS) is for Construction 

1. Significant Changes 

The most recent DOE O 413.3A approved Critical Decision (CD) is CD-3, Approve Start of 
Construction, which was approved on February 11, 2009, with a Total Project Cost of $19,945,000 and 
CD-4 of2QFY 2013. 


A Federal Project Director at the appropriate level has been assigned to this project. 
This PDS is an update of the FY 2010 PDS. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

PED 

Complete* 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

Complete 

FY2009 

8/30/2007 

1QFY2008 

N/A 

IQFY2008 

2QFY2009 

2QFY2012 

N/A 

N/A 

FY2010 

8/30/2007 

7/15/2008 

N/A 

7/15/2008 

2/11/2009 

2QFY2012 

N/A 

N/A 

FY2011 

8/30/2007 

7/15/2008 

N/A 

7/15/2008 

2/1 1/2009 

2QFY2013 

N/A 

N/A 


CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 


3. Baseline and Validation Status 


(dollars in thousands) 



TEC, 

PED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D 

OPC, 

D&D 

OPC, Total 

TPC 

FY2009 

N/A 

18,700 

18,700 

288 

N/A 

288 

18,988 

FY2010 

N/A 

18,700 

18,700 

772 

N/A 

772 

19,472 

FY20n 

1,855 

16,845 

18,700 

1,245 

N/A 

1,245 

19,945 


“ Construction design will be perfoimed by the Design-Build contractor. 
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4. Project Description, Justification, and Scope 


Description 

The NRF Production Support Complex is a design-build project that will construct an office building 
containing a cafeteria, an emergency control center (ECC), training classrooms, and a large meeting 
room that can be easily modified to accommodate additional cafeteria seating or classroom space. 

Justification 

The NRF has experienced substantial employee population growth over the past five years to establish 
the production capability to process spent nuclear fuel. NRF is the sole facility in the Naval Nuclear 
Propulsion Program which has the facilities, equipment, and established processes for processing spent 
naval nuclear fuel. The processing of spent naval nuclear fuel into containers is required to support 
ongoing fleet defuelings to meet legal agreements with the state of Idaho. The population growth has 
exhausted the available office capacity to permanently house professional employees in program 
standard office environments. Additionally, the population growth has exceeded the existing capacity of 
support activities including the NRF cafeteria, large training and meeting rooms, and the NRF ECC. 
Additional space and capability in these areas are required to maintain professional work environments 
and to support the site’s mission. 

Scope 

The NRF Production Support Complex project will construct an office building that will contain 
approximately 170 office spaces, a cafeteria that can serve approximately 500 persons for lunch and seat 
approximately 250 persons, approximately 2,400 square feet of space for an ECC, and approximately 
37,900 square feet of space for training classrooms, office spaces, and a large meeting room that can be 
easily modified to accommodate additional cafeteria seating or classroom space. 

The project is being conducted in accordance with the NR Implementation Bulletin of DOE O 413.3A 
and the NR Program and Project Management Manual, and appropriate project management 
requirements have been met. 


5. Financial Schedule 


(dollars in thousands) 



1 AppropriatioDS I 

Obligations I 

Costs 1 

Total Estimated Cost (TEC) 




FY 2009 

1,855 

1,855 

200 

FY2010 

0 

0 

1,655 

Total, Design 

1,855 

1,855 

1,855 

Construction 




FY 2009 

6,445 

6,445 

0 

FY2010 

6,400 

6,400 

5,390 

FY2011 

4,000 

4,000 

10,612 

FY2012 



843 

Total, Construction 

16,845 

16,845 

16,845 
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(dollars in thousands) 



1 Appropriations | 

Obligations I 

Costs 1 

TEC 

FY 2009 

8,300 

8,300 

200 

FY2010 

6,400 

6,400 

7,045 

FY20n 

4,000 

4,000 

10,612 

FY2012 

0 

0 

843 

Total, TEC 

18,700 

18,700 

18,700 

Other Project Cost (OPC) 

OPC except D&D 

FY2007 

51 

51 

51 

FY2008 

312 

312 

312 

FY2009 

63 

63 

63 

FY2010 

119 

119 

119 

FY2011 

96 

96 

96 

FY2012 

156 

156 

156 

FY2013 

448 

448 

448 

Total, OPC except D&D 

1,245 

1,245 

1,245 

D&D 

N/A 

N/A 

N/A 

Total, D&D 

N/A 

N/A 

N/A 

OPC 

FY2007 

51 

51 

51 

FY2008 

312 

312 

312 

FY 2009 

63 

63 

63 

FY 2010 

119 

119 

119 

FY2011 

96 

96 

96 

FY2012 

156 

156 

156 

FY2013 

448 

448 

448 

Total, OPC 

1,245 

1,245 

1,245 

Total Project Cost (TPC) 

FY 2007 

51 

51 

51 

FY2008 

312 

312 

312 

FY2009 

8,363 

8,363 

63 

FY2010 

6,519 

6,519 

7,364 

FY2011 

4,096 

4,096 

10,708 

FY2012 

156 

156 

999 

FY2013 

448 

448 

448 

Total, TPC 

19,945 

19,945 

19,945 
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6. Details of Project Cost Estimate 


(dollars in thousands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate ; 

Baseline 


Total Estimated Cost (TEC) 

Design 

Design 

1,855 

1,794 

1,794 

Contingency 

N/A 

N/A 

N/A 

Total, Design 

1,855 

1,794 

1,794 

ConsMiction 

Site Preparation 

556 

349 

349 

Equipment and Furnishings 

1,847 

1,718 

1,556 

Other Construction 

12,754 

13,539 

10,686 

Contingency 

1,688 

1,300 

4,315 

Total, Construction 

16,845 

16,906 

16,906 

Total, TEC 

18,700 

18,700 

18,700 

Contingency, TEC 

1,688 

1,300 

4,315 

Other Project Cost (OPC) 

OPC except D&D 

Conceptual Planning 

51 

51 

74 

Conceptual Design 

375 

284 

ISO 

Start-Up 

819 

437 

64 

Contingency 

0 

0 

0 

Total, OPC except D&D 

1,245 

772 

288 

D&D 

D&D 

N/A 

N/A 

N/A 

Contingency 

N/A 

N/A 

N/A 

Total, D&D 

N/A 

N/A 

N/A 

Total, OPC 

1,245 

772 

288 

Contingency, OPC 

0 

0 

0 

Total, TPC 

19,945 

19,472 

18,988 

Total, Contingency 

1,688 

1,300 

4,315 
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1 . Schedule ofTotal Project Costs 


(dollars tp diousands) 




Prior Years | 

FY2010 1 

FY20n 1 

FY2012 j 

FY20I3 1 

FY2014 1 

FY2015 ! Outycars | 

Total 

FY2009 

TEC 

8,300 

6,400 

4,000 





18,700 

Performance 

OPC 

224 



64 




288 

Baseline 

TPC 

8,524 

6,400 

4,000 

64 

0 

0 

0 0 

18,988 


TEC 

8,300 

6,400 

4,000 





18,700 

FY2010 

OPC 

335 



437 




772 


TPC 

8,635 

6,400 

4,000 

437 

0 

0 

0 0 

19,472 


TEC 

8,300 

6,400 

4,000 





18,700 

FY20n 

OPC 

426 

119 

96 

156 

448 



1,245 


TPC 

8,726 

6,519 

4,096 

156 

448 

0 

0 0 

19,945 


8. Related Operations and Maintenance Funding Requirements 


Start of Operation or Beneficial Occupancy (fiscal quarter or date) 
Expected Usefiil Life (number of years) 

Expected Future Start of D&D of this capital asset (fiscal quarter) 


2QFY2013 

40 

2QFY2053 


(Related Funding requirements) 


(dollars in thousands) 

Annual Costs 

Life Cycle Costs 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 


Operations and Maintenance 

374 374 

14,960 

14,960 

Total, Operations & Maintenance 

374 374 

14,960 

14,960 

9. Required D&D luformation' 




Area | Square Feet 


Area | Square Feet 

Area of new construction N/A 

Area of existing facility(s) being replaced N/A 

Area of additional D&D space to meet die “one-for-one” requirement N/A 


Name(s) and site location(s) of existing facility(s) to be replaced: N/A 

10. Acquisition Approach 

The Program’s prime contractor prepared the performance specification as the basis for the design-build 
contract. A fixed-price contract for the procurement and construction will be awarded on the basis of 
competitive bidding. The successful design-build contractor will perform the design and construction of 
the new facility. 


* No offsetting D&D will be identified for this project The NRF site has and will continue to expand to meet mission-critical 
work in support of spent fuel processing with insufficient excess facilities to support planned construction. 
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08-D-190, Expended Core Facility (ECF) M-290 Receiving/Discharge Station, Naval Reactors 

Facility, Idaho 

Project Data Sheet (PDS) is for PED/Construction 

1. Significant Changes 

The most recent DOE O 413. 3A approved Critical Decision (CD) is CD-2, Approve Performance 
Baseline, which was approved on November 30, 2009, with a Total Project Cost of $75,1 86,000 and a 
CD-4 of3QFY 2014. 

A Federal Project Director at the appropriate level has been assigned to this project. 

This PDS is an update of the FY 2010 PDS. 

2. Design, Construction, and D&D Schedule 


(fiscal quarter or date) 



CD-0 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

Complete 

FY 2008 

11/30/2006 

4QFY2007 

2QFY2010 

TBD 

TBD 

TBD 

N/A 

N/A 

FY2009 

11/30/2006 

8/17/2007 

2QFY2010 

TBD 

TBD 

TBD 

N/A 

N/A 

FY 2010 

11/30/2006 

8/17/2007 

2QFY2010 

3QFY2009 

1QFY2010 

2QFY2014 

N/A 

N/A 

FY2011 

1 1/30/2006 

8/17/2007 

3QFY2010 

1QFY2010 

1QFY2011 

3QFY2014 

N/A 

N/A 


CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 

3. Baseline and Validation Status 


(dollars in thousands) 



TEC, 

FED 

TEC, Construction 

TCC, Total 

OPC 

Except D&D® 

OPC, 

D&D 

OPC, Total 

TPC 

FY 2008 

850 

TBD 

TBD 

298 

N/A 

TBD 

TBD 

FY2009 

1,045 

TBD 

TBD 

298 

N/A 

TBD 

TBD 

FY2010 

1,045 

21,500 

22,545 

649 

N/A 

TBD 

23,194 

FY2011 

4,081 

66,864 

70,945 

4,241 

N/A 

TBD 

75,186 


4. Project Description, Justification, and Scope 


The M-290 shipping container system will allow direct loading of carrier spent nuclear fuel without 
temporary storage and disassembly work at the shipyard as currently required for existing smaller 


’ Includes conceptual planning and design. 
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M-140 shipping containers. The direct loading method improves shipyard operations, supports 
aggressive refueling and inactivation (defueling) schedules and mitigates potential security risks 
associated with holding spent nuclear fuel at the shipyard. The full-length carrier spent nuclear fuel to 
be shipped in the M-290 is approximately twice as long as the fuel modules typically sent to ECF. As 
such, ECF currently does not have facilities capable of handling the larger, heavier, M-290 shipping 
container. The project will also provide the capability to ship spent nuclear fuel from ECF to a 
permanent repository or interim storage facility using the M-290 shipping container. 

This project will accomplish the following: 1) construct a new facility to allow the receipt and handling 
of M-290 shipping containers, 2) incorporate an Overpack Expansion Building to store approximately 
1 10 spent nuclear fuel overpacks (previously identified as a separate line-item construction project), and 
3) construct related support facilities (e.g., briefing room, lockers, and office spaces). One key aspect of 
this new facility will be the capability for concurrent operations of fuel processing from INTEC and 
receipt and handling of M-290 shipping containers. 

Funding in FY 2010 supports long-lead material procurement. 

The project is being conducted in accordance with the NR Implementation Bulletin of DOE O 413.3A 
and the NR Program and Project Management Manual, and appropriate project management 
requirements have been met. 

No construction funds other than for long lead equipment will be used until the project performance 
baseline has been validated and CD-3 has been approved. 

5. Financial Schedule 


(dollars in thousands) 



1 Appropriations | 

Obligations i 

Costs 1 

Total Estimated Cost (TEC) 





FED 

FY2008 

FY 2009 

FY 2010 

545 

300 

3,236 

545 

300 

3,236 

436 

409 

3,236 

Total, FED 

4,081 

4,081 

4,081 

Construction 

FY 2010 

6,264 

6,264 

3,296 

FY2011 

25,000 

25,000 

18,892 

FY2012 

27,800 

27,800 

28,102 

FY2013 

5,700 

5,700 

10,502 

FY2014 

1,700 

1,700 

3,672 

FY20t5 

400 

400 

2,400 

Total Construction 

66,864 

66,864 

66,864 
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(dollars in thousands) 



1 Atmropriations I 

Obligations I 

Costs 1 

TEC 

FY 2008 

545 

545 

436 

FY2009 

300 

300 

409 

FY2010 

9,500 

9,500 

6,532 

FY2011 

25,000 

25,000 

18,892 

FY2012 

27,800 

27,800 

28,102 

FY2013 

5,700 

5,700 

10,502 

FY2014 

1,700 

1,700 

3,672 

FY2015 

400 

400 

2,400 

Total, TEC 

70,945 

70,945 

70,945 

Other Project Cost (OPC) 

OPC except D&D 

FY2007 

144 

144 

144 

FY2008 

418 

418 

418 

FY2009 

1,999 

1,999 

1,999 

FY2010 

107 

107 

107 

FY2011 

580 

580 

580 

FY2012 

118 

118 

118 

FY2013 

115 

115 

115 

FY2014 

260 

260 

260 

FY2015 

500 

500 

500 

Total, OPC except D&D 

4,241 

4,241 

4,241 

D&D* 

Total, D&D 

N/A 

N/A 

N/A 

OPC 

FY2007 

144 

144 

144 

FY2008 

418 

418 

418 

FY 2009 

1,999 

1,999 

1,999 

FY2010 

107 

107 

107 

FY2011 

580 

580 

580 

FY2012 

118 

118 

118 

FY2013 

115 

115 

115 

FY2014 

260 

260 

260 

FY2015 

500 

500 

500 

Toul, OPC 

4,241 

4,241 

4,241 


* No offsetting D&D will be identified for this project. The Naval Reactors Facility site will expand to meet mission-critical 
work in support of spent jfuel processing widi insi^icient excess fecilities to support planned construction. 
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(dollars in thousands) 

i AppnH)riations | Obligations | Costs 

Total Project Cost (TPC) 


FY2007 

144 

144 

144 

FY2008 

963 

963 

854 

FY 2009 

2,299 

2,299 

2,408 

FY2010 

9,607 

9,607 

6,639 

FY20n 

25,580 

25,580 

19,472 

FY2012 

27,918 

27,918 

28,220 

FY2013 

5,815 

5,815 

10,617 

FY 2014 

1,960 

1,960 

3,932 

FY2015 

900 

900 

2,900 

Total, TPC 

75,186 

75,186 

75,186 


6. Details of Project Cost Estimate 


(dollars in thousands) 


Cuirent 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Total Estimated Cost (TEC) 




Design 




Design 

3,770 

808 

0 

Contingency 

311 

237 

0 

Total, Design 

4,081 

1,045 

0 

Construction 




Site Preparation 

0 

0 

0 

Equipment and Furnishings 

11,765 

7,950 

0 

Other Construction 

45,659 

10,924 

0 

Contingency 

9,440 

2,626 

0 

Total, Construction 

66,864 

21,500 

0 

Total, TEC 

70,945 

22,545 

0 

Contingency, TEC 

9,751 

2,863 

0 

Other Project Cost (OPC) 




OPC except D&D 




Conceptual Planning 

666 

100 

0 

Conceptual Design 

1,661 

298 

0 

Start-Up 

1,914 

251 

0 

Contingency 



0 

Total, OPC except D&D 

4,241 

649 

0 

D&D 




D&D 

N/A 

N/A 

0 

Contingency 

N/A 

N/A 

0 

Total, D&D 

N/A 

N/A 

0 

Total, OPC 

431 

649 

0 

(ToDtingency, OPC 

0 

0 

0 

Total, TPC 

75,186 

23,194 

0 

Total, Contingency 

9,751 

2,863 

0 
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7. Schedule of Total Project Costs 


(dollars in thousands) 




Prior Yeais I 

FY2010 j 

FY2011 1 

FY2012 1 

FY2013 1 

FY2014 1 

FY2015 j 

Outyears ! 

Total 

FY2009 

TEC 

1,395 

200 







1,595 

Performance 

OPC 

298 








298 

Baseline 

TPC 

1,693 

200 

0 

0 

0 

0 

0 

0 

1,893 


TEC 

845 

9,500 

5,400 


6,800 




22,545 

FY2010 

OPC 

415 

6 

16 

16 

16 

180 



649 


TPC 

1,260 

9,506 

5.416 

16 

6,816 

180 

0 

0 

23,194 


TEC 

845 

9,500 

25,000 

27,800 

5,700 

1,700 

400 


70,945 

FY20n 

OPC 

2,561 

107 

580 

118 

115 

260 

500 


4,241 


TPC 

3,406 

9,607 

25,580 

27,918 

5,815 

I960 

900 

0 

75,186 


8. Related Operations and Maintenance Funding Requirements 


Start of OpCTation or Beneficial Occupancy (tisca! quarter or date) 
Expected Useful Life (number of years) 

Expected Future Start of D&D of this capital asset (fiscal quarter) 


3QFY2014 

40 

3QFY2054 


(Related Funding requirements) 


Operations 
Maintenance 

Total, Operations & Maintenance 

9. Required D&D Information 


Area j Square Feet 

Area of new construction 

Area of existing facility(s) being replaced N/A 

Area of additional D&D space to meet the “one-for-one” requirement N/A 


(dollars in thousands) 


1 Annual Costs j 

1 Life Cycle Costs J 

Current 

Previous 

Current 

Previous 

Total 

Total 

Total 

Total 

Estimate 

Estimate 

Estimate 

Estimate 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


N/A N/A N/A N/A 


Name(s) and site location(s) of existing facility(s) to be replaced: N/A 

10. Acquisition Approach 

The Program’s A/E subcontractor will perform construction design to support development of a 
construction solicitation package. This contract will be designated as a fixed-price contract for 
procurement and construction and will be awarded on the basis of competitive bidding. 
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07-D-190, Materials Research and Technology Complex, Bettis Atomic Power Laboratory, 

Pittsburgh, PA 

Project Data Sheet (PDS) is for PED/Construction 


1. Significant Changes 


The most recent DOE O 413.3A approved Critical Decision (CD) is CD-3, Start of Construction, which 
was approved on September 5, 2008, with a Total Project Cost of $7 1 ,690,000 and CD-4 of 
4QFY2011. 


A Federal Project Director at the appropriate level has been assigned to this project. 
This PDS is an update of the FY 2010 PDS. 

2. Design, Construction, and D&D Schedule 


(Oscal quarter or date) 



CD-0 

CD-I 

FED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

Complete 

FY 2007 

2/12/2004 

2QFY2005 

3QFY2008 

TBD 

TBD 

TBD 

TBD 

TBD 

FYaoos 

2/12/2004 

2QFY2005 

3QFY2008 

TBD 

TBD 

TBD 

TBD 

TBD 

FY 2009 

2/12/2004 

4/11/2007 

1QFY2009 

12/17/2007 

lQFy2009 

4QFY2011 

1QFY2009 

4QFY2039 

FY2010 

2/12/2004 

4/11/2007 

1/13/2009 

12/17/2007 

9/5/2008 

4QFY201 1 

5/21/2008 

4QFY2039 

FY2011 

2/12/2004 

4/11/2007 

1/13/2009 

12/17/2007 

9/5/2008 

4QFY2011 

5/21/2008 

4QFY2039 


CD-0 - Approve Mission Need 

CD-I - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete - Completion of D&D work 

3. Baseline and Validation Status 


(dollars in thonsauds) 



TEC, 

FED 

TEC, 

Construction 

TEC, Total 

OPC 

Except D&D* 

OPC, 

D&D” 

OPC, Total 

TPC 

FY2007 

3,014 

TBD 

TBD 

930 

TBD 

TBD 

TBD 

FY 2008 

3,014 

TBD 

TBD 

930 

TBD 

TBD 

TBD 

FY2009 

3,010 

26,800 

29,810 

4,370 

36,500 

40,870 

70,680 

FY 2010 

3,010 

26,800 

29,810 

4,760 

36,500 

41,260 

71,070 

FY2011 

3,010 

26,800 

29,810 

4,380 

37,500 

41,880 

71,690 


* Prior to CD-2, OPC only included costs for conceptual planning and design. 
^ D&D is performed in accordance with the Program’s 30-year D&D plan. 
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4. Project Description, Justification, and Scope 


Description 

The MRTC project will include the construction of an approximately 37,000 gross square feet (GSF) 
main chemistry building and the modification of the existing 16,400 GSF Cleanroom Technology 
Facility, as well as related support and office facilities. The main building will house general chemistry, 
classical wet chemistry, surface science, electron microprobe, spectroscopy, and radiochemistry 
laboratories, while the existing CTF building will house the analytical electron microscopy, scanning 
electron microscopy, and metallography laboratories. Related support and office facilities will provide 
sufficient space to collocate all materials research persormel. The buildings will be constmcted outside 
of the existing perimeter fence in the southwest comer of the ball field at the Bettis Atomic Power 
Laboratory site in West Mifflin, Permsylvania. 

Justification 

The analysis and testing laboratory facilities to be constructed as part of the MRTC project are the focal 
point for providing the necessary technology to support Bettis-Pittsburgh’s efforts to develop, test, and 
qualify material and processes for supporting a variety of Naval Reactors programs, as well as the 
operating fleet. The existing testing laboratories currently operate within 50-year-old buildings with 
aging inffastmcture and radiological, asbestos, and PCB legacies. The new complex is needed to 
replace old and inadequate system utilities; to effectively integrate environmental and radiological 
requirements to maximize productivity; and to consolidate currently dispersed operations to optimize 
technical alignment of the test laboratories’ organization. Construction of the MRTC will also allow the 
current facilities to be vacated and turned over to the Decontamination and Decommissioning (D&D) 
contractor for future deconstmction. 

Scope 

The MRTC project will consist of several buildings for a total of 70,900 gross square feet. Of the total 
gross square footage approximately 25 percent is designated as office or conference facilities while the 
remaining 75 percent gross square feet will consist of mechanical rooms and technical laboratory space. 
The main building (MRTC-2) will house general chemistry, classical wet chemistry, surface science, 
electron microprobe, spectroscopy, and radiochemistry laboratories, while the existing Cleanroom 
Technology Facility building will house the analytical electron microscopy, scanning electron 
microscopy, and metallography laboratories (MRTC-1). Related support and office facilities will house 
a conference room, office spaces, restrooms and utility spaces for mechanical and electrical equipment. 

The project is being conducted in accordance with the NR Implementation Bulletin of DOE O 413.3A 
and the NR Program and Project Management Manual, and appropriate project management 
requirements have been met. 
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5. Financial Schedule 


(dollars in Aousands) 



{ Appropriations I 

Obligations I 

Coste ! 

Total Estimated Cost (TEC) 

FED 

FY2005 

1,079 

1,079 

1,079 

FY2006 

0 

0 

0 

FY2007 

1,485 

1,485 

624 

FY2008 

446 

446 

1,234 

FY2009 

0 

0 

73 

Total, PED 

3,010 

3,010 

3,010 

Construction 

FY2009 

12,400 

12,400 

4,100 

FY2010 

11,700 

11,700 

15,800 

FY2011 

2,700 

2,700 

6,400 

FY2012 

0 

0 

500 

Total, Construction 

26,800 

26.800 

26,800 

TEC 

FY 2005 

1,079 

1,079 

1,079 

FY2006 

0 

0 

0 

FY2007 

1,485 

1,485 

624 

Fy2008 

446 

446 

1,234 

FY2009 

12,400 

12,400 

4,173 

FY2010 

11,700 

11,700 

15,800 

FY20U 

2,700 

2,700 

6,400 

FY2012 

0 

0 

500 

Total, TEC 

29,810 

29,810 

29,810 

Other Project Cost (OPC) 

OPC except D&D 

FY2005 

567 

567 

567 

FY2006 

363 

363 

363 

FY2007 

0 

0 

0 

FY2008 

25 

25 

25 

FY 2009 

425 

425 

425 

FY2010 

1,100 

1,100 

1,100 

FY2011 

200 

200 

200 

FY2012 

1,700 

1,700 

1,700 

Total, OPC except D&D 

4,380 

4,380 

4,380 

D&D 

FY 2013 -FY 2039" 

37,500 

37,500 

37,500 

Total, D&D 

37,500 

37,500 

37,500 


* D&D is performed in accordance with the Program’s 30-year D&D plan. 
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(dollars in thousands) 



1 Appropriations I 

Obligations | 

Costs 

OPC 




FY 2005 

567 

567 

567 

FY2006 

363 

363 

363 

FY2007 

0 

0 

0 

FY2008 

25 

25 

25 

FY2009 

425 

425 

425 

FY2010 

1,100 

1,100 

1,100 

FY20n 

200 

200 

200 

FY2012 

1,700 

1,700 

1,700 

FY 2014 -FY 2039 

37.500 

37,500 

37,500 

Total, OPC 

41,880 

41,880 

41,880 

Total Project Cost (TPC) 




FY2005 

1,646 

1,646 

1,646 

FY2006 

363 

363 

363 

FY2007 

1,485 

1,485 

624 

FY2008 

471 

471 

1,259 

FY2009 

12,825 

12,825 

4,598 

FY2010 

12,800 

12,800 

16,900 

FY2011 

2,900 

2,900 

6,600 

FY2012 

1,700 

1,700 

2,200 

FY 2014 -FY 2039 

37,500 

37,500 

37,500 

Total, TPC 

71,690 

71,690 

71,690 


6, Details of Project Cost Estimate 


(dollars in thousands) 


(Ilurrent 

Previous 

Original 

Total 

Total 

Validated 

Estimate i 

Estimate 

Baseline 


Total Estimated Cost (TEC) 

Design (PED) 

Design 

3,010 

3,010 

3,010 

Contingency 

0 

0 

0 

Total, PED 

3,010 

3,010 

3,010 

Constmction 

Site Preparation 

94 

97 

97 

Equipment 

1,483 

0 

0 

Other Construction 

19,893 

21,373 

21,373 

Contingency 

5,330 

5,330 

5,330 

Total, Construction 

26,800 

26,800 

26,800 

Total, TEC 

29,810 

29,810 

29,810 

Contingency, TEC 

5,330 

5,330 

5,330 
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(dollars in tfaoiisands) 


Current 

Previous 

Original 

Total 

Total 

Validated 

Estimate 

Estimate 

Baseline 


Other Project Cost (OPC) 

OPC except D&D 

Conceptual Planning 

175 

567 

567 

Conceptual Design 

755 

363 

363 

Start-Up 

575 

440 

420 

Soil Removal 

129 

120 

0 

Temporary Utilities 

39 

35 

20 

Relocation 

2,707 

3,235 

3,000 

Contingency 

0 

0 

0 

Total, OPC except D&D 

4,380 

4,760 

4,370 

D&D 

D&D 

37,500 

36,500 

36,500 

Contingency 

0 

0 

0 

Total, D&D 

37,500 

36,500 

36,500 

Total, OPC 

41,880 

41,260 

40,870 

Contingency, OPC 

0 

0 

0 

Total, TPC 

71,690 

71,070 

70,680 

Total, Contingency 

5,330 

5,330 

5,330 


7. Schedule ofTota! Project Costs 


(dollars in tiiousands) 




Prior Years I 

FY2010 1 

FY2011 1 

FY20I2 1 

FY2013 1 FY2014 | FY2015 | 

Outyears I 

Total 

FY2009 

TEC 

15,410 

11,700 

2,700 




29,810 

Performance 

OPC 

1,065 

200 

1,605 

1,500 


36,500 

40,870 

Baseline 

TPC 

16,475 

11,900 

4,305 

1.500 

0 0 0 

36,500 

70,680 


TEC 

15,410 

11,700 

2,700 




29,810 

FY2010 

OPC 

1,355 

680 

725 

2.000 


36,500 

41,260 


TPC 

16,765 

12,380 

3,425 

2,000 

0 0 0 

36,500 

71,070 


TEC 

15,410 

11,700 

2,700 




29,810 

FY 201 1 

OPC 

1,380 

1,100 

200 

1,700 


37,500 

41,880 


TPC 

16,790 

12,800 

2,900 

1,700 

0 0 0 

37,500 

71,690 


8. Related Operations and Maintenance Funding Requirements 


Start of Operation or Beneficial Occupancy (fiscal quarter or date) 
Expected Useful Life (number of years) 

Expected Future Start of D&D of this capital asset (fiscal quarter) 


1QFY2012 

50 

1QFY2062 
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(Related Funding requirements) 


(dollars in thousands) 

1 Annual Cbsts 

1 Life Cycle Costs ! 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 


Operations 

51 

46 

10,608 

8,907 

Maintenance 

133 

126 

27,216 

24,082 

Total, Operations & Maintenance 

184 

172 

37,824 

32,989 

9. Required D&D Information* 





Area I Square Feet 


Area | Square Feet 

Area of new construction 3 7,000 

Area of existing facility(s) being replaced 31,960 

Area of additional D&D space to meet the “one-for-one” requirement 5,040 


Name(s) and site location(s) of existing facility(s) to be replaced: Materials Evaluation Laboratory and 
Chemistry Laboratories, Bettis Atomic Power Laboratory, Pittsburgh, PA, 

10. Acquisition Approach 

The Program’s A/E subcontractor will perform construction design to support development of a 
construction solicitation package. MRTC (1) which includes modification of the existing Cleamoom 
facility will be a traditional contract placement. MRTC (2) and related support and office facilities will 
be accomplished as a phase-funded contract. Both contracts will be designated as a fixed-price contract 
for procurement and construction and will be awarded on the basis of competitive bidding. 


“ D&D is perfomed in accordance with the Program’s 30-year D&D plan. 
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Site Funding Summary 


(dollars in thousands) 



1 FY 2009 1 

FY2010 \ 

FY2011 1 

Chicago Operations Offlce 

Ames Laboratory 

236 

435 

420 

Argorme National Laboratory 

45,501 

53,527 

66,247 

Brookhaven National Laboratory 

39,135 

28,350 

40,041 

Chicago Operations Office 

38,962 

15,404 

14,236 

Lawrence Berkeley National Laboratory 

6,541 

5,717 

5,506 

New Brunswick Laboratory 

1,150 

3,769 

1,209 

Idaho Operations Office 

Idaho National Laboratory 

212,786 

186,457 

236,801 

Idaho Operations Office 

1,237 

1,299 

1,364 

Kansas City Site Office 

Kansas City Plant 

456.103 

467,512 

535,388 

Kansas City Site Office 

6,106 

5,881 

7,078 

Livermore Site Office 

Lawrence Livermore National Laboratory 

1,121,277 

1,077,345 

1,159,825 

Livermore Site Office 

18,564 

18,914 

19,759 

Los Alamos Site Office 

Los Alamos National Laboratory 

1,563,230 

1,488,855 

1,870,375 

Los Alamos Site Office 

19,874 

19,805 

20,021 

NETL 

NETL 

3,359 

1,050 

0 

NNSA Service Center 

General Atomics 

15,707 

22,100 

22,500 

National Renewable Energy Laboratory 

0 

0 

0 

Naval Research Laboratory 

6,027 

2,104 

2,060 

NNSA Service Center (all other sites) 

755,064 

618,382 

582,335 

Univereity of Rochester/LLE 

55,370 

59,939 

62,477 

Nevada Site Office 

Nevada Site Office 

105,937 

103,627 

97,980 

Nevada Test Site 

288,259 

263,159 

335,239 

Remote Sensing Laboratory 

0 

0 

9,464 
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BETTIS ATOMIC POWER LABORATORY 
TABLES 


FUNDING BY PROGRAM: 


(dollars in thowsands) 



[ 

FY2009 1 

FY2010 1 

FY20n 1 

NNSA 

Naval Reactors 


418,700 

434,400 

498,900 

Total, NNSA 


418,700 

434,400 

498,900 

OUT- YEAR FUNDING: 


(dollars in thousands) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

NNSA 

Naval Reactors 

492,800 

551,300 

593,600 

621,400 

Total, NNSA 

492,800 

SSMOO 

593,600 

621,400 


Congressional Items of Interest: None 

Major Changes or Shifts: Core development for the land-based prototype refueling overhaul 
replacement core with technologies and capabilities planned for the OHIO-class replacement, and 
conceptual design and oversight of construction of the Expended Core Facility Recapitalization at the 
Naval Reactor Facility in Idaho, beginning in FY 2015. 

Site Description 


INTRODUCTION: 

The Bettis Atomic Power Laboratory is situated on nearly 202 acres of the former Bettis Airfield in 
West Mifflin, Pennsylvania, about 7.5 miles southeast of Pittsburgh, Pennsylvania. 

This research and development laboratory is operated by Bechtel Marine Propulsion Corporation for the 
Naval Nuclear Propulsion Program (Naval Reactors), in a joint effort by the Department of the Navy 
and the Department of Energy (DOE). The Naval Reactors Laboratory Field Office oversees Bettis 
operations. Bettis is primarily involved with the design, development, and operational flow of nuclear 
propulsion plants for naval vessels. The Program ensures the safe operation of reactor plants in nuclear- 
powered submarines and aircraft carriers (constituting 40 percent of the Navy’s combatants), and fulfills 
the Navy’s requirements for new nuclear propulsion plants that meet current and future national defense 
requirements. Initial efforts of the Bettis Laboratory led to the development of the power plant for the 
USS NAUTILUS (SSN 571), the world’s first nuclear-powered submarine. 

ACTIVITIES: 
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Naval Reactors 

The broad spectrum of Bettis’ activities has mcluded work on core and component technology and 
design, thermal and hydraulic systems, materials, and nuclear physics. Also, Bettis has lead 
responsibility for the overall training program for Navy personnel in nuclear plant operations, including 
training at the Naval Nuclear Power Training Command, Charleston, South Carolina; the Moored 
Training Ships; and Fleet training. Bettis also maintains engineering field offices at numerous shipyards 
and core contractor facilities, and operates the Expended Core Facility at the Naval Reactors Facility 
near Idaho Falls, Idaho. 

In FY 201 1, Bettis will continue manufacturing development and demonstration work, as well as 
development of new core technologies, of the reactor plant to be used in the land-based prototype 
refueling overhaul. In addition, conceptual design of the Expended Core Facility Recapitalization at the 
Naval Reactors Facility in Idaho will continue. 
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KANSAS CITY PLANT 
TABLES 


FUNDING BY PROGRAM: 


(dollars in thousands) 



1 FY2009 1 

FY2010 1 

FY2011 1 

NNSA 

Weapons Activities 

Directed Stockpile Work 

245.982 

227,033 

259,125 

Engineering Campaign 

6,984 

4,450 

3,550 

Advanced Simulation and Computing Campaign 

684 

725 

500 

Readiness Canpaign 

24,251 

9,069 

18,765 

Readiness in Technical Base and Facilities 

113,312 

162,146 

190,889 

Secure Transportation Asset 

27.157 

21,672 

21,530 

Nuclear Counterterrorism Incident Response 

4,941 

2,339 

4,956 

Facilities and Infrastructure Recapitalization Pro^am 

10,600 

13,980 

15,000 

Site Stewardship 

0 

1,821 

1,847 

Environmental Projects and Operations Program/LTS* 

2,696 

0 

0 

Defense Nuclear Security 

10,843 

11,060 

11,200 

Cyber Security 

5,349 

5.087 

5,587 

Subtotal, Weapons Activities 

452,799 

459,382 

532,949 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification Research & Development 

35 

30 

30 

Nonproliferation and International Security 

2,317 

2,583 

2,409 

Subtotal, Defense Nuclear Nonproliferation 

2,352 

2,613 

2,439 

Congressionally Directed Projects 

952 

0 

0 

Total, NNSA 

456,103 

461,995 

535388 


* Funding included in Site Stewardship beginning in FY 2010. 
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NNSA 

Weapons Activities 
Directed Stockpile Work 
Engineering Campaign 
Readiness in Technical Base and Facilities 
Seciae Transportation Asset 
Nuclear Counterterrorism Incident Response 
Facilities and Infiastnicture Recapitalization Program 
Site Stewardship 
Defense Nuclear Seeurity 
Cyber Security 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and International Security 
Subtotal Defense Nuclear Nonproliferation 
Total, NNSA 


(dollars in thousands) 


FY2012 1 

FY2013 1 

FY2014 i 

FY2015 1 

235,509 

249,623 

266.990 

286,182 

3,600 

3,180 

3,600 

3,580 

142,379 

100,900 

91,656 

94,792 

21,972 

21,441 

21,897 

22,715 

2,549 

2,708 

5,238 

5,265 

15,000 

15,000 

0 

0 

1,889 

2,218 

2,269 

2,293 

11,300 

11,400 

11,500 

11,600 

6,733 

6,733 

6,733 

6,733 

440,931 

413,203 

409,883 

433,160 

2,488 

2,553 

2,624 

2,807 

2,488 

2,553 

2,624 

2,807 

443,419 

415,756 

412,507 

435,967 


Congressional Items of Interest: Transformation implementation plans for downsizing, and support of 
W76 Life Extension Program (LEP). 

Major Changes or Shifts: None 


Site Description 


INTRODUCTION: 

The Kansas City Plant (KCP) is situated on approximately 122 acres of the 300-acre Bannister Federal 
Complex located within city limits, 12 miles south of downtown Kansas City, Missotni. 

The KCP is the primary notmuclear production plant responsible for development and maintenance of a 
broad technology base that delivers advanced, integrated, and secure solutions for the Department of 
Energy/National Nuclear Security Administration (DOE/NNSA). 

The site is aligned with transformation activities for the nuclear security enterprise. The site has an 
approved critical decision to proceed with planning for a new facility under a General Services 
Administration (GSA) lease. Elements of this transformation include: (1) reducing the floor space 
required for non-nuclear production activities by nearly two-thirds through outsourcing and reducing 
capacity, (2) establishing a supply chain management center for reduced procurement costs across the 
nuclear security enterprise, (3) down-sizing the inventory of stored parts for legacy weapons, and 
(4) adopting a new oversight model for NNSA sites that increases the use of best industrial practices. 
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ACTIVITIES: 

Directed Stockpile Work (DSW) 

The Kansas City Plant (KCP) activities include production engineering, tooling, material procurement, 
and production labor associated with continuing production and Retrofit Evaluation System Test (REST) 
surveillance program of non-nuclear components with emphasis on the Life Extension Programs (LEP) 
for the W76-1 . Production continues for the B61 Alt 356. Enduring Stockpile System production 
activities will include Joint Test Assembly (JTA) support. Firing Set, Environmental Sensing Devices, 
Mechanical Safe and Arm Detonators, and Lightning Arrestor Connector surveillance rebuilds in 
addition to laboratory and flight test sampling. Partnering with the Air Force, a major design change to 
the W87 JTA4 will continue. Major reservoir production continues for the B61, W76, W78, W80, B83, 
and W88 enduring Stockpile Systems. KCP continues to produce materials/parts through NNSA's 
Supply Chain Management Center, which is responsible for implementing tools, processes, and 
accountability to support enterprise-wide NNSA strategic sourcing. Weapon component build-aheads 
and requalification activities continue to support the Kansas City Responsive Infi-astructure 
Manufacturing and Sourcing (KCRIMS). 

Engineering Campaign 

The KCP supports the Engineering Campaign through the Enhanced Surveillance subprogram by 
evaluating non-nuclear components and materials for age-related characteristics, which are then used to 
assist in lifetime assessments and age-aware models at the laboratories. The KCP supports future 
system deployment including on-boardyembedded components, materials and system sensors, as well as 
on-board telemetry and communication linkage. Also, KCP supports the Enhanced Surety subprogram 
of the Engineering Campaign. 

Readiness Campaign 

The KCP supports the following Readiness Campaign subprograms. 

• Advanced Design and Production Technologies (ADAPT) examines modem and emerging 
technologies and applies them to the development of new or replacement design and production 
capabilities in those cases where the modem technology would lead to cost-effective lean processes; 
shortened cycle times, built-in quality and acceptance, closer integration of activities across the 
nuclear security enterprise; a more productive workforce, and agile processes that enhance 
responsiveness to future national security needs.. 

• Nonnuclear Readiness provides the electrical, electronic and mechanical capabilities required to 
weaponize a nuclear explosive. This activity deploys the product development and production 
capabilities required to support normuclear product requirements. Nonnuclear functions range fi-om 
weapon, command and control to examining performance during deployment simulations, including 
weapon structural features, neutron generators, tritium reservoirs, detonators and component testers.. 

Readiness in Technical Base and Facilities (RTBF) 

The RTBF is the primary NNSA direct inffastmeture funding source to enable DSW and Campaigns 
supporting responsiveness, sustaining Environment, Safety and Health, providing rearrangements for 
production efficiency, and delivering reliable facility, utility, and equipment uptime in support of 
Stockpile Stewardship production missions. The RTBF provides continual support of fundamental 
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infrastructure services including facilities management and site planning, maintenance, utilities, capital 
equipment, general plant projects, expense funded projects; facility startup and project support; 
Environment, Safety and Health and Program Readiness. Specific efforts will be focused on completion 
of the Supply Chain Management Center and the Kansas City Responsive Infrastructure Manufacturing 
and Sourcing transformation plan. 

Nuclear Counterterrorism Incident Response 

The NCTIR activities at KCP involve assistance in providing operations and capabilities to Federal, 
state and local government agencies for responding to radiological accidents and incidents. This effort 
includes special purpose equipment for the program including the Stabilization Operations program. 

Secure Transportation Asset (STA) 

Hone 3 fwell Federal Manufacturing and Technologies is the engineering assembly agency and technical 
systems integrator for the STA program. It provides engineering support for integrated mobile 
communications systems for vehicles and convoy operations; manages and supports relay station 
operations, maintenance and upgrades; operates vehicle production facilities in Kansas City and 
Albuquerque, conducts quality assurance studies, vehicle and communication upgrades and repairs to 
the fleet; provides document management and control of the Federal Agent Standard Operating 
Procedure, maintains the STA secure website, and maintains the Electronic Systems Depot. It provides 
technical training support, operates a Vehicle Maintenance Facility (VMF), and maintains a Mobile 
Electronic Maintenance Facility (MEMF) to support the STA training fleet at Fort Chaffee, AR. 

Facilities and Infrastructure Recapitalization Program (FIRF) 

The KCRJMS has allowed redirection of FIRP resources to other critical priorities. The Kansas City 
Site Office will continue to manage the NNSA’s Roof Asset Management Program (RAMP), a best 
business practice employed throughout the national security enterprise. Under the RAMP, KCP 
contracts for an integration manager to oversee an economical roof repair program for seven of the eight 
nuclear weapons sites. In 2008, the RAMP was the winning entry for the General Services 
Administration’s 12th Annual Achievement Award for Real Property Innovation. 

Site Stewardship 

In FY 201 1, Site Stewardship efforts will be directed toward Environmental Project and Operations 
Long Term Stewardship (LTS) activities required for ensuring environmental regulatory compliance. 

The LTS program at the Kansas City Plant consists of activities necessary to maintain compliance with 
the restoration of 43 release sites. The LTS activities include but are not limited to, administration of 
implemented cleanup actions at NNSA sites, operations and maintenance of treatment and monitoring 
systems required under KCP’s RCRA Post Closure Permit issued by the Missouri Department of Natural 
Resources, regulatory reporting, and program management. 

Defense Nuclear Security 

The Defense Nuclear Security program at KCP provides all aspects of physical security protection for 
the plant consistent with applicable DOE Orders and requirements documented in its approved facility 
Master Security Plan. In FY 201 1, KCP will focus on improving the efficiency of the security program, 
including modernization of the security infrastructure and implementation of technology upgrades to 
reduce the need for protective force posts and patrols. The KCRIMS is central to this goal. 
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Cyber Security 

The NNSA Cyber Security program implements a flexible, comprehensive, and risk-based cyber 
security program that (a) protects NNSA information and information assets; (b) is predicated on 
Executive Orders; national standards; laws and regulations; Departmental and NNSA orders, manuals, 
directives and guidance; and (c) results in a policy-driven cyber security architecture; aligned with the 
NNSA enterprise architecture; a programmatic framework and methodology that is based on current 
policies and procedures; and a management approach that integrates all of the components of a 
comprehensive cyber security program; ensures alignment of the program with the NNSA and 
Departmental strategic plans and relevant plans of the CIO. 

In FY 201 1, the cyber security program at KCP will continue improvement efforts for the risk-based 
assessment model. The KCP will develop and deploy intrusion detection technology, which will 
provide timely notification of potential intrusions. Also, KCP will implement standards for maintaining 
a consistent site computing infrastructure. 

Nonproliferation and International Security 

The KCP provides International Regimes and Agreements with reviews of export controlled equipment, 
materials, software, and analytical tools and technical references for use in developing recommendations 
on U.S. export license applications, including weapons of mass destruction (WMD) training to the 
Department of Homeland Security and other enforcement agencies. Also, for the Office of Global 
Security Engagement and Cooperation (GSEC), KCP provides instructors, curriculiun development and 
other support to export control outreach. In addition, KCP engages former WMD scientists and 
engineers in civilian activity, redirecting their expertise to peaceful purposes and integrating them into 
the larger international scientific and business communities. 
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KNOLLS ATOMIC POWER LABORATORY 
TABLES 


FUNDING BY PROGRAM: 


(dollars in thousands) 



1 FY2009 1 

FY2010 1 

FY20n 1 

NNSA 




Naval Reactore 

302,800 

391,800 

434,900 

Total, NNSA 

302,800 

391,800 

434,900 


OUT-YEAR FUNDING: 


(dollars in thousands) 


NNSA 

1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

Naval Reactors 

457,300 

500,700 

514,900 

548,800 

Total, NNSA 

457,300 

500,700 

514,900 

548,800 


Congressional Items of Interest: None 

Major Changes or Shifts: DOE reactor plant design and development work for the OHIO-class 
replacement ballistic missile submarine replacement. This program began in FY 2010 and continues in 
FY 201 1 and beyond to ensure sufficient maturity of detailed design to support initial fabrication and 
procurement of long-lead nuclear components in FY 2017 and ship construction in FY 2019. 

Site Description 


INTRODUCTION: 

The Knolls Site in Niskayuna is situated on approximately 180 acres of land, while the Kesselring Site 
in West Milton, New York is situated on approximately 3,905 acres. The KAPL field personnel also 
work at shipyards in New Hampshire, Connecticut, Virginia, Hawaii, Washington, and the Naval 
Reactors Facility Site in Idaho. , 

The Knolls Atomic Power Laboratory (KAPL) is a research and development laboratory operated by 
Bechtel Marine Propulsion Corporation for the Naval Nuclear Propulsion Program (Naval Reactors), a 
joint effort by the Department of the Navy and the Department of Energy. The Naval Reactors 
Laboratory Field Office oversees KAPL operations. The KAPL’s primary function is to support the 
U.S. Naval Nuclear Propulsion Program through the development of advanced reactor plant designs, 
while providing design agency support to the operating fleet and training nuclear propulsion plant 
operators. The Program ensures the safe operation of reactor plants in nuclear-powered submarines and 
aircraft carriers (which constitute 40 percent of the Navy’s combatants), and fulfills the Navy’s current 
and future national defense requirements for new nuclear propulsion plants. 
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ACTIVITIES: 

Nava! Reactors 

The KAPL’s efforts focus on designing the world’s most technologically advanced nuclear reactor 
plants for U.S. Navy submarines. Fundamental research is conducted to develop improved materials, 
chemistry control systems, and components for naval nuclear propulsion technology. The KAPL uses 
its theoretical knowledge, sophisticated testing capabilities, and computational power to design new 
reactor and propulsion systems and components that will be used on existing and future Navy surface 
ships and submarines. In addition, KAPL operates two prototype plants located at the Kesselring Site in 
West Milton, New York. The MARF and S8G prototypes are used primarily for naval nuclear 
propulsion training. These plants are also used to test reactors, reactor plant systems, and reactor steam 
and electric plant components. Also located at Kesselring, the S3G and DIG prototypes are undergoing 
inactivation. Upon completion of their missions in the 1 990s, the S3G and DIG plants were shut down 
and inactivation was started as part of Naval Reactors’ continuing commitment to ensure proper 
dismantlement and enviromnental remediation of formerly used facilities. 

In FY 2011, KAPL will continue reactor plant design and development work for the OHIO-class 
ballistic missile submarine replacement to ensure sufficient maturity of detailed design to support initial 
fabrication and procurement of long-lead nuclear components in FY 20 1 7 and ship construction in 
FY 2019. In FY 2011, this will also include payment in lieu of taxes to the Town of Niskayima. 
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LAWRENCE LIVERMORE NATIONAL LABORATORY 
TABLES 


FUNDING BY PROGRAM: 


(dollars in tiiousands) 



1 FY2009 1 

FY2010 1 

FY 20! I 1 

NNSA 

Weapons Activities 

Directed Stockpile Work 

100,340 

92,484 

110,889 

Science Campaign 

92,408 

92,696 

107,552 

Engineering Campaign 

23,403 

24,013 

22,900 

Inertia! Con^ement Fusion Ignition and High Yield Can^aign 

284,215 

291,461 

296,247 

Advanced Simulation and Computing Campaign 

220,630 

199,511 

213,140 

Readiness Campaign 

8,423 

3,494 

4,881 

Readiness in Technical Base and Facilities 

88,634 

90,303 

80,269 

Nuclear Counterterrorism Incident Response 

40,381 

40,236 

45,555 

Facilities and Infrastructure Recapitalization Program 

15,915 

10,770 

9,381 

Environmental Projects and Operations Program/LTS • 

21,446 

0 

0 

Site Stewardship 

0 

34,112 

38,475 

Defense Nuclear Security 

91,031 

95,477 

94,000 

Cyber Security 

17,756 

18,356 

19,856 

Science, Technology and Engineering Capability 

10,500 

0 

7,925 

Congressionally Directed Projects 

3,806 

0 

0 

Subtotal Weapons Activities 

1 , 018,888 

992,913 

1 , 051,070 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification R&D 

43,530 

38,160 

36,828 

Nonproliferation and International Security 

23,761 

28,653 

24,700 

International Nuclear Materials Protection and Cooperation 

17,497 

13,724 

31,287 

Global Threat Reduction Initiative 

17,601 

3,895 

15,940 

Subtotal Defense Nuclear Nonproliferation 

102,389 

84,432 

108,755 

Total, NNSA 

1 , 121,277 

1,077445 

1 , 159,825 


* Funding included in Site Stewardship beginning in FY 2010. 
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OUT-YEAR FUNDING: 


NNSA 

Weapons Activities 
Directed Stockpile Work 
Science Campaign 
Engineering Campaign 

Inertial Confinement Fusion Ignition and High Yield Campaign 
Advanced Simulation and Computing Campaign 
Readiness in Technical Base and Facilities 
Nuclear Counterterrorism Incident Response 
Facilities and Infrastructure Recapitalization Program 
Site Stewaniship 
Defense Nuclear Security 
Cyber Security 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and Verification R&D 
Nonproliferation and International Security 
International Nuclear Materials Protection and Cooperation 
Global Threat Reduction Initiative 
Subtotal Defense Nuclear Nonproliferation 
Total, NNSA 


(doll^s in thousands) 


FY2012 1 

Fy20i3 1 

FY2014 1 

FY2015 1 

109,353 

106,123 

101,822 

104,625 

116,745 

123,184 

122,421 

115,909 

23,200 

21,057 

23,366 

23,323 

296,142 

285,363 

285,000 

285,000 

176,387 

175,580 

174,777 

173,978 

42,467 

43,160 

22,271 

23,034 

41,290 

38,797 

40,954 

41,020 

9,381 

9,381 

0 

0 

33,532 

28,704 

36,161 

40,678 

94,100 

73,400 

74,400 

75,300 

17,619 

18,619 

19,119 

19,119 

960,216 

923,368 

900,291 

901,986 

43,304 

43,169 

44,540 

47,379 

25,517 

26,181 

26,907 

28,789 

26,172 

6,665 

6,665 

7,416 

17.189 

16,468 

8,072 

8,617 

112,182 

92,483 

86,184 

92,201 

1,072398 

1,015,851 

986,475 

994,187 


Congressional Items of Interest: None. 
Major Changes or Shifts: None 


Site Description 

INTRODUCTION: 

The Lawrence Livermore National Laboratory (LLNL) is located on a one-square-mile site in 
Livermore, California, with a larger (10-square mile) remote explosives testing site (Site 300) situated 
1 8 miles east of the main Livermore site. 

The LLNL has a primary role in the Department of Energy/National Nuclear Security Administration 
(DOE/NNSA) mission special capabilities, required for stockpile stewardship and nonproliferation 
activities as well as homeland security, to meet enduring national needs in conventional defense, energy, 
environment, biosciences, and basic science, as well as enhancing the competencies needed for the 
national security mission. The site is aligned with the nuclear security enterprise transformation 
activities, which includes eliminating quantities of special nuclear materials from the Laboratory, and 
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establishing shared user facilities to more efficiently maintain experimental capabilities such as the 
National Ignition Facility (NIF). 

ACTIVITIES: 

Directed Stockpile Work (DSW) 

The Lawrence Livermore National Laboratory (LLNL) is responsible for four enduring weapons 
systems: the W62, W80, B83, and W87; and the Life Extension Programs (LEP), as well as weapon 
system assessments, and certification and stockpile support. The LEP and enduring systems directly 
support weapons systems, while the Stockpile Services contains activities that support multiple weapons 
systems, including, plutonium, High Energy Density/Above Ground Experiment (HED/AGEX) 
experiments. Nuclear Safety Research & Development (R&D), surveillance management and subject 
matter experts, container design, assessment and certification, and weapons response support to the 
plants. 

The LLNL is tasked with supporting continuing efforts to examine how the B61 Phase 6.2/6.2A study 
can address issues of safety, security and long-term reliability of the nation's nuclear deterrent. The 
study will provide options to address aging, reliability, surety improvements, and the consolidation of 
numerous modifications. 

Science Campaign 

The Science Campaign develops the tools and methodology to assess and certify the safety, reliability, 
and performance of the stockpile systems. These tools and methodology also support ongoing activities 
in LEPs, Significant Finding Investigations (SFI), and Laboratory-to-Laboratory Peer Reviews. The 
Science subprogram activities are: 

• Advanced Certification: Initiated in FY 2008, Advanced Certification will continue to review, 
evaluate and implement key recommendations from the JASON review of RRW regarding 
approaches to establishing an accredited warhead certification plan, without nuclear testing, in an era 
where changes to nuclear components will occur due to aging or design concerns; 

• Primary Assessment Technologies: As the Quantification of Margins and Uncertainty (QMU) tools 
and methodology are validated, they will be used in assessment work required to support DSW 
activities. Primary assessment also designs the experimental program that supports primary 
assessment and certification, and validates the Advanced Simulation and Computing (ASC) codes 
and the physics-based models that support QMU development and application. Using the QMU 
methodology, the laboratories will continue to identify and quantify technical areas with the largest 
uncertainties and impact to stockpile performance, and focus future efforts to reduce these 
uncertainties and quantify margins. Two major LLNL-specific products of these efforts are program 
plans for the LLNL Hydrotest Program and Plutonium Experiments program. These plans are 
coordinated with Los Alamos National Laboratory (LANL) in the National Hydrotest Plan and the 
National Primary Assessment Plan. Another major LLNL activity is the development of the project 
for application to equation of state characterization at very high pressures. This project will conduct 
a series of isentropic compression experiments (ICEs) that are driven by a High Explosive Pulsed 
Power (HEPP) system. Also, LLNL will continue efforts on the National Ignition Facility (NIF) 
experiments; 
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• Dynamic Materials Properties: The LLNL work in this subprogram extends key experimental 
capabilities, data analysis, and materials models (used by both the Primary Assessment Technologies 
and Secondary Assessment Technologies subprograms). The focus is the experimental activities 
required to support the development of accurate, predictive, physics-based models of materials 
properties and behavior under relevant conditions. The development of such models and subsequent 
code insertion is supported through the closely coordinated ASC Physics and Engineering Models 
subprogram. This activity supports experiments and data analysis at U1 A and the Joint Actinide 
Shock Physics Experimental Research (JASPER) Facility, and uses a wide range of other 
experimental tools to create conditions of static and d)mamic high pressure and temperature and 
enables investigations of the dynamic response of materials under ultra-high-pressure conditions of 
shock loading; 

• Advanced Radiography; The scope of this subprogram activity is to improve the capability to 
experimentally infer the integral performance of the mock primaries. This supports evaluation of the 
margins and uncertainties for the continuing certification of reliability and safety of the stockpile. 
Radiographic hydrotest data are critical to weapon programs, including the current LEPs, and the 
development of modem baselines for all weapon systems; and 

• Secondary Assessment Technologies: The Secondary Assessment Technologies subprogram 
develops the tools and capabilities needed to understand the factors that control secondary yield and 
then applies these tools to reduce uncertainties in secondary performance. These activities support 
assessments of the safety, reliability, and performance of stockpile weapons, including ongoing 
activities in LEPs and Significant Finding Investigations (SFIs). As these tools and methodology are 
validated, they, along with simulation and computing capabilities, will be delivered to the DSW 
Program for assessments required to support directed stockpile activities at LLNL. In FY 2011, 
LLNL will continue to develop high energy density physics platforms of ICF facilities in order to 
focus on increasing our understanding of secondary performance and developing a more complete 
understanding of stockpile weapons. Using QMU methodology, LLNL will continue to identify and 
quantify technical areas with the largest imcertainties and impact to stockpile performance, and focus 
fiiture efforts on reducing uncertainties and quantifying margins. 

Engineering Campaign 

The Engineering Campaign activity provides the nuclear security enterprise with modem tools and 
capabilities in engineering sciences and technologies to ensure the safety, security, reliability, and 
performance of the current and future U.S. nuclear weapons stockpile, and a sustained basis for stockpile 
certification. The LLNL portion of the Engineering Campaign supports all four subprograms: 

Enhanced Surety, Weapon Systems Engineering Assessment Technology, Nuclear Survivability and 
Enhanced Surveillance. 

Readiness Campaign 

The LLNL supports the following Readiness Campaign subprograms: 

• Advanced Design and Production Technologies (ADAPT) examines modem and emerging 
technologies and applies them to the development of new or replacement design and production 
capabilities in those ctises where the modem technology would lead to cost-effective lean processes; 
shortened cycle times; built-in quality and acceptance; closer integration of activities across the 
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nuclear security enterprise; a more productive workforce; and agile processes that enhance 
responsiveness to future national security needs. 

• High explosives and Weapons Operations (HEWO) develops and deploys technology-based 
solutions that resolve capability, infrastructure, workforce, and facility issues and achieve and 
maintain production readiness for Directed Stockpile Work programs. The HEWO is the vehicle to 
implement technologies demonstrated by other programs. It provides the equipment, infrastructure, 
and workforce required, and provides operational support for capital facility projects needed to 
accommodate new capabilities. In addition, LLNL supports the development of capabilities 
primarily deployed at the Pantex Plant. 

• Nonnuclear Readiness provides the electrical, electronic, and mechanical capabilities required to 
weaponize a nuclear explosive. This activity deploys the product development and production 
capabilities required to support nonnuclear product requirements. Nonnuclear functions range from 
weapon command and control to examining performance during deployment simulations, including 
weapon structural features, neutron generators, tritium reservoirs, detonators and component testers. 
In addition, LLNL primarily supports the development of technologies and capabilities that are 
deployed at the KCP and SNL. 

Advanced Simulation and Computing (ASC) Campaign 

In FY 201 1, LLNL ASC activities will focus on three major areas: 

• maintaining a world-class, national supercomputing user facility that enables reliable and responsive 
computer simulations throughout the laboratory complex; 

• development and application of simulation tools for annual assessment, LEPs, SFIs and the mission 
priorities of the Stockpile Stewardship Program (SSP), and 

• apply ASC capabilities to national nuclear security mission needs including the NEST, warhead 
dismantlement, nuclear attribution, effects and emerging threats. 

Also, LLNL will continue its leadership in the deployment of Tri-laboratory Productivity On-Demand 
(TriPoD) capabilities on all newly procured capacity clusters enabling a seamless ASC user environment 
for capacity computing. The ASC Campaign at LLNL will pursue forward looking investments in 
Sequoia, a computing platform that will perform the large number of demanding simulations needed for 
quantification of simulation uncertainties, to be delivered in FY 2011. Also in FY 201 1, LLNL will 
continue to develop, implement, and apply a suite of physics-based models and high-fidelity databases 
to enable predictive simulation of the initial conditions for primary performance. 

Inertial Confinement Fusion Ignition and High Yield (ICF) Campaign 

With the completion of NIF construction and successful demonstration of over IMJ of laser energy in an 
ignition pulse, the ICF activity at LLNL is focused on the commissioning of the NIF as a laboratory 
experimental facility and its use for ignition and other high energy density physics experiments in 
support of the SSP. The LLNL is responsible for both the experimental commissioning and operation of 
the NIF and for oversight of the National Ignition Campaign (NIC), the integrated national effort to 
demonstrate ignition at NIF. Also, LLNL coordinates construction and installation of diagnostics and 
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other experimental equipment required for the NIF weapons mission and for use by the broader user 
community. 

The experimental efforts to support ignition, other weapons science, and broader scientific goals began 
in the 3rd quarter of 2009. A multi-site milestone led by LLNL stipulates execution of the first NIF 
ignition experiments by the end of FY 2010. The NIF ignition experiments will provide a means to 
investigate thermonuclear bum related issues central to assessment of the legacy and evolving nuclear 
stockpile. Ignition and other experiments in areas such as radiation flow, complex hydrodynamics, and 
material properties support ongoing stockpile assessment via the quantification of margins and 
imcertainties methodology. Approximately 15 percent of NIF experiments will be made available to the 
basic science community and other users external to the NNSA. The LLNL effort also executes high 
energy density physics experiments in support of the SSP at the University of Rochester Laboratory for 
Laser Energetics (OMEGA), the Z Machine at Sandia National Laboratories and other facilities, and 
develops many of the advanced targets required to support these experiments. 

Readiness in Technical Base and Facilities (RTBF) 

The Stockpile Stewardship Program at LLNL relies heavily on a wide variety of experimental, 
computational, fabrication, and special materials-handling facilities, and related support facilities and 
infrastmcture to accomplish the objectives and milestones described in the Campaign and DSW program 
and implementation plans. Of these “Stockpile Stewardship Mission-Essential Facilities,” the subset of 
direct, programmatic facilities and technical base (i.e., “capabilities”), that are in part or fully direct- 
funded through the RTBF program include the Nuclear Materials Technology Program (NMTP) 
facilities (Superblock), the light gas guns (B341), the High Explosive Applications Facility (HEAP), the 
open air firing sites and Contained Firing Facility (CFF) at Site 300, and the Engineering test facilities at 
Site 300. 

Nuclear Counterterrorism Incident Response 

The NCTIR activities at LLNL include assisting in operating, exercising, and maintaining DOE’s 
capability to provide assistance to federal, state and local government agencies for responding to 
radiological accidents and incidents. The LLNL deploys trained, qualified technical and professional 
persotmel and specialized equipment and provides research and development, training, exercises, 
operations, maintenance and required coordination with other federal agencies and foreign governments 
to effectively address current and projected threats. The LLNL is an active participant in the NNSA 
Nuclear Emergency Support Team (l^ST), which can respond to any type of emergency involving 
radioactive or nuclear materials in the U.S. or abroad. Moreover, LLNL supports the National Technical 
Nuclear Forensics (NTNF) and Stabilization Operations programs, which will continue through the 
planning period. In addition, LLNL provides research and support to the Office of Emergency 
Operations with unique expertise in supporting the Office of Nuclear Counterterrorism as well as 
operation of the National Atmospheric Release Advisory Center, (NARAC). This facility provides tools 
and services for atmospheric plume predictions to the federal government, that map the probable spread 
of hazardous material accidentally or intentionally released into the atmosphere. 

Facilities and Infrastructure Recapitalization Program (FIRP) 

In FY 201 1 , FIRP provides for the recapitalization of aging facilities and infrastructure at the LLNL to 
assure that the quality of the infi'astructure keeps pace with the Laboratory’s scientific mission 
requirements. The FIRP funds have stabilized LLNL’s deferred maintenance to a level consistent with 
industry standards. 
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In FY 201 1, the recapitalization component of FIRP will continue to fund high-priority projects that 
restore and rehabilitate mission critical facilities and infrastructure, through the reduction of deferred 
maintenance, which will support transformation of the nuclear security enterprise. Projects in FY 201 1 
will continue to rehabilitate or replace aged and deteriorated equipment and roofs. Specific focus will 
be on the replacement and upgrades of Heating, Ventilation and Air Conditioning (HVAC) systems, and 
low voltage electrical components. Mission critical buildings will be rehabilitated for adaptive reuse 
through the replacement of lighting, paint, carpet and tiles, in addition to the HVAC and electrical 
upgrades. High-voltage electrical distribution cables and components will be replaced and reconfigured 
to support changing demands in the East and Central portion of the laboratory. In addition to the 
execution of Recapitaluation projects, the FY 201 1 President’s Budget Request includes planning for 
the FY 2012 Recapitalization projects and general replacement/upgrades such as motor control centers, 
transformers, sectionalizing switches, panel boards, heat pumps, fans and generators in mission critical 
facilities. The Laboratory will continue its participation in the Enterprise’s Roof Asset Management 
Program (RAMP). 

Site Stewardship 

In FY 201 1, Site Stewardship efforts will be directed toward Environmental Projects and Operations 
Long Term Stewardship (LTS) activities required for ensuring environmental regulatory compliance; 
reducing and consolidating Special Nuclear Material (SNM) inventories; and Energy Modernization and 
Investment Program activities aimed at achieving Departmental energy efficiency goals. The LTS 
activities at LLNL are post-remediation activities to assure regulatory compliance and continued 
protection of public health and the environment. The LTS activities began at LLNL-Main Site in 
FY 2007 and in FY 2009 at LLNL-Site 300 after the completion of legacy environmental cleanup 
activities. In FY 2011, LTS activities include, but are not limited to program management, operation 
and maintenance of contaminated ground water treatment systems; inspection and maintenance of 
landfill caps (Site 300 only); soil vapor and groundwater monitoring, well field operations and 
maintenance and modeling; and access controls. 

Nuclear Materials Integration (NMI) 

The NMI Program will continue efforts to remove all security category I/II materials from LLNL by 
the end of FY 2012. By the end of FY 201 1, more than 90 percent of the material will have been 
processed, packaged and shipped off site. 

Energy Modernization and Investment Program (EMIP) 

The FY 201 1 EMIP supports priority energy conservation projects that will reduce energy 
consumption, enhance energy independence and security and provide life-cycle cost effective 
benefits. Projects that provide the most significant contribution towards achievement of NNSA’s 
energy goals and result in cost avoidances/savings and social benefits will be selected from the 
EMIP Integrated Prioritized Project List (IPPL) for execution. 

Defense Nuclear Security 

The LLNL Defense Nuclear Security program provides protection measures consistent vrith the 
requirements documented in its Site Safeguards and Security Plan (SSSP). In FY 201 1, the Program 
will continue to focus on preparation of movement of category I/H SNM from the SuperBlock to other 
NNSA/DOE sites. To meet the 2012 de-inventoiy goal set by Defense Programs, LLNL will also 
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continue to focus on improving the efficiency of the security program, including modernization of the 
security infrastructure and implementation of technology upgrades. 

Cyber Security 

The NNSA Cyber Security program implements a flexible, comprehensive, and risk-based cyber 
security program that (a) protects the NNSA information and information assets as appropriate; (b) is 
predicated on Executive Orders; national standards; laws and regulations; and Departmental and NNSA 
orders, manuals, directives and guidance; and (c) results in a policy-driven cyber security architecture; 
aligned with the NNSA enterprise architecture; a programmatic framework and methodology that is 
based on current policies and procedures; and a management approach that integrates all of the 
components of a comprehensive cyber security program; and ensures alignment of the program with 
strategic plans and relevant plans of the CIO. 

In FY 2011, the LLNL cyber security program will continue implementation of a comprehensive self- 
assessment program, effective risk management program and identify cyber security vulnerabilities and 
threats on the unclassified computing infrastructure. Additionally, in FY 201 1, the program will 
implement networking and system standards complex-wide. 

Nonproliferation and Verification Research and Development 

The Nonproliferation and Verification Research and Development program develops technology to 
improve national capabilities for detecting nuclear proliferation. At LLNL the program focuses on 
improvements to geographic models to locate and identify regional seismic events to support nuclear 
detonation detection assessments, remote sensing techniques for standoff detection and identification of 
nuclear activities, radiation sensor technology, and various other exploratory technologies. The program 
is the inter-laboratory coordinator on testing optical remote sensing techniques for WMD proliferation 
detection/characterization; and is a recognized national leader in developing hyperspectral 
instrumentation for standoff detection of gases and other materials over denied areas. 

International Nuclear Materials Protection and Cooperation (INMP&C) 

The INMP&C program provides operational experience in civilian and defense nuclear material 
protection, control, and accounting (MPC&A) in combination with institutional expertise in nuclear 
energy, international and domestic safeguards, and the assessment of the proliferation impacts on U.S. 
national security of foreign nuclear energy programs. The LLNL provides security and engineering 
expertise in support of international MPC&A activities at several Russian Navy, Civilian, and Rosatom 
Weapons Complex sites. In FY 201 1, MPC&A will continue to support sustainability and infrastructure 
projects for Ministry of Defense, Rosatom, Rostekhnadzor, Federal Inspectonate for Nuclear and 
Radiation Safety, Ministry of Transportation, and the Russian Shipbuilding Agency with efforts in 
regulatory development and implementation and a national accounting system. 

Nonproliferation and International Security (NIS) 

The NIS program provides support for conducting technical exchanges and technology development 
under the Warhead and Fissile Material Transparency Program, Highly Enriched Uranium (HEU) 
Purchase Agreement Transparency Program policy implementation and development, Plutonium 
Production Reactor Agreement implementation, and the development of nuclear transparency measures. 
Also, NIS supports USG efforts to plan/prepare for denuclearization and verification activities in the 
Democratic People’s Republic of Korea (DPRK) and other proliferating states. In addition, NIS assists 
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technical analysis and technology development, and assists regional security efforts in policymaking and 
negotiations regarding various nonproliferation and arms control regimes. The NIS program provides 
reviews of export controlled equipment, materials and software, and foreign customers, and analytical 
tools and technical references for use in developing recommendations on U.S. export licensing 
applications, interdictions, international safeguards, physical protection, technology assessments, policy 
support and nonproliferation assessments, multilateral outreach through support efforts for policymaking 
and negotiations regarding various nonproliferation control regimes, and international cooperation, 
primarily in the Former Soviet Union but increasingly in transit states as well. The NIS program 
supports development of safeguards, tools and methodologies such as IAEA environmental sampling 
and spent fuel monitoring techniques, as well as training to foreign nationals as needed. The program 
also provides technical support on nuclear safeguards, safety, and security to developing countries 
interested in nuclear power under the nuclear infrastructure development efforts. The program provides 
instructors, curriculum development and other support for export control outreach as well as analytical 
services in support of border security capacity building outreach efforts and technical assistance support 
for nuclear forensics engagement program. The NIS program further participates in projects drat engage 
former WMD scientists and engineers in civilian activity, redirecting their expertise to peaceful purposes 
and integrating them into the larger international scientific business communities. 

Global Threat Reduction Initiative (GTRI) 

The LLNL provides significant technical, scientific, and management expertise to two of the three key 
subprograms of GTRI-Remove and Protect — supporting the comprehensive GTRI approach to 
achieving its mission to reduce and protect vulnerable nuclear and radiological material worldwide, and 
denying terrorists access to nuclear and radiological materials that could be used in weapons of mass 
destraction or other acts of terrorism. The Nuclear and Radiological Material Removal subprogram 
supports the removal and disposal of excess, vulnerable nuclear and radiological materials from civilian 
sites worldwide. The Nuclear and Radiological Material Protection subprogram supports the securing of 
international and domestic buildings containing high priority nuclear and radiological materials 
worldwide from theft and sabotage. 
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LOS ALAMOS NATIONAL LABORATORY 
TABLES 


FUNDING BY PROGRAM: 


(dollars in thousands) 



1 FY2009 1 

FY2010 1 

FY20n 1 

NNSA 

Weapons Activities 

Directed Stockpile Work 

344,931 

295,175 

428,069 

Science Campaign 

117,366 

115,437 

125,050 

Engineering Campaign 

26,211 

24.690 

24,200 

Inertial Confinement Fusion Ignition and High Yield Campaign 

12,559 

15,000 

17,000 

Advanced Simulation and Computing Campaign 

186,916 

202,356 

184,639 

Readiness Campaign 

7,807 

2,150 

8,530 

Readiness in Technical Base and Facilities 

456,975 

460,483 

587,734 

Nuclear Counterterrorism Incident Response 

36,985 

38,835 

43,670 

Facilities and Infrastructure Recapitalization Program 

26,613 

15,616 

15,114 

Site Stewardship 

0 

3,000 

19,230 

Defense Nuclear Security 

149,823 

108,000 

157,000 

Cyber Security 

17,727 

18,427 

19,927 

Science , Technology and Engineering Capability 

9,750 

0 

6,675 

Subtotal Weapons Activities 

1,393,663 

1,299,169 

1,636,838 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification R&D 

88,577 

77,125 

74,431 

Nonproliferation and International Security 

25,330 

33,068 

26,331 

International Nuclear Materials Protection and Cooperation 

33,410 

53,554 

49,783 

Fissile Materials Disposition 

0 

0 

42,000 

Global Threat Reduction Initiative 

22,250 

25,124 

40,992 

Subtotal Defense Nuclear Nonproliferation 

169,567 

188,871 

233,537 

Total, NNSA 

1,563,230 

1,488,040 

1,870,375 
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OUT-YEAR FUNDING: 

NNSA 

Weapons Activities 
Directed Stockpile Work 
Science Campaign 
Engineering Cmnpaign 

Inertial Confinement Fusion l^ition and High Yield Campaign 
Advanced Simulation and Computing Campaign 
Readiness in Technical Base and Facilities 
Nuclear Coimterterrorism Incident Response 
Facilities and Infrastructure Recapitalization Program 
Site Stewardship 
Defense Nuclear Security 
Cyfrer Security 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and Verification R&D 
Nonproliferation and International Security 
International Nuclear Materials Protection and Cooperation 
Fissile Materials Disposition 
Global Threat Reduction Initiative 
Subtotal Defense Nuclear Nonproliferation 
Total, NNSA 


(dollars in Aousands) 


1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

390,913 

397,367 

406,398 

413,848 

134,683 

140,910 

139,960 

134,039 

24,600 

22,572 

25,350 

25,601 

20,000 

20,000 

24,000 

25,000 

169,332 

168,600 

169,872 

169,148 

694,533 

668,879 

698,255 

699,654 

40,494 

43,008 

46,897 

47,364 

15,114 

15,114 

0 

0 

7,944 

9,616 

22,897 

29,225 

136,752 

105,200 

105,300 

105,400 

17.927 

18,927 

19,427 

19,427 

1,652,292 

1,610,193 

1,658356 

1,668,706 

100.790 

100,784 

103,523 

109,660 

27,202 

27,909 

28,684 

30,690 

51,756 

63,142 

63,079 

69,852 

38,000 

45,000 

45,000 

45,000 

51,220 

53,345 

51,783 

56,670 

268,968 

290,180 

292,069 

311.872 

1,921,260 

1,900373 

1,950,425 

1380,578 


Congressional Items of Interest: The design and installation of equipment activities continue at 
CMRR along with the design of the Nuclear Facility. 

Major Changes or Shifts: The increase at Los Alamos National Laboratory (LANL) is associated with 
support for the nuclear weapons stockpile, and major construction activity for plutonium capabilities and 
security upgrades. 


Site Description 


INTRODUCTION: 

The LANL is located on approximately 25,000 acres, adjacent to the town of Los Alamos, New Mexico. 

The LANL is a multi-program laboratory, supporting research and a limited production mission 
predominantly in national security. The laboratory also supports environmental restoration, waste 
management, general science programs, homeland security, and work for others. 
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The site is aligned with nuclear security enterprise transformation activities which include: 

(1) reducing facility square footage required for weapons activities, (2) establishing shared user facilities 
to more cost-effectively manage expensive experimental computational and production capabilities 
(3) ensuring laboratory plutonium space efficiently supports interim pit manufacturing and Enterprise- 
wide special nuclear materials consolidation, and (4) construction of the Chemistry and Metallurgy 
Research Replacement Nuclear Facility Project (CMRR-NR), and (5) demonstrating organizational 
leadership required to achieve a more integrated, interdependent nuclear security enterprise. 

ACTIVITIES: 

Directed Stockpile Work (DSW) 

The LANL is responsible for four enduring weapons systems: the B61, W76, W78, and W88; and 
supports the Life Extension Program (LEP), weapon system assessments, and certification and stockpile 
support. In addition, LANL activities include the design, qualification, production support for hardware 
manufacturing, surveillance and assessment of safety, reliability and performance of the bombs and 
warheads, and the Production Agency for manufacturing mission assigned components for all weapon 
systems. A portion of the LANL activities support the W76-1 Life Extension Programs (LEP). Also, 
LANL is tasked with supporting the B61 Phase 6.2/6.2A study, technical maturation for future LEP, and 
experimental capabilities (hydrotests). 

Science Campaign 

In its historic role as a nuclear weapons design laboratory, Los Alamos continues to have a robust 
science effort supporting science-based stockpile stewardship. A large portion of that effort is reflected 
in the work supported by the Science Campaign. The Science Campaign subprogram activities are: 

• Advanced Certification - will continue efforts begun in FY 2008 to review, evaluate, and implement 
key recommendations from the JASON review of RRW regarding approaches to establishing an 
accredited warhead certification plan, without nuclear testing, in an era where changes to nuclear 
components will occur due to aging or design concerns; 

• Primary Assessment Technologies - activities support the science (including theory, experiment, 
simulation, and analysis) necessary to develop and improve a validated capability for predicting and 
certifying primary performance, safety, and Quantification of Margins and Uncertainties (QMU) 
without additional nuclear tests. Approximately half of the effort for this subprogram is directed 
towards boost physics; 

• Dynamic Materials Properties - develops physics-based, experimentally validated data and models of 
all stockpile materials, at a level of accuracy required by the Primary and Secondary Assessment 
Technologies and Engineering Campaign. The Dynamic Materials Properties is focused on the 
behavior of high explosives, plutonium, uranium, and other metals. Work with DoD under the DoD- 
DOE joint munitions program is conducted principally under Dynamic Materials Properties; 

• Advanced Radiography - supports development of technologies for three-dimensional imagery of 
imploding mock primaries, with sufficient time and space resolution to help resolve uncertainties in 
primary performance. With the completion of the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) 2nd axis refurbishment, the focus has turned to optimization of radiographic tools and 
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development of new technologies; and 

• Secondary Assessment Technologies - develops the tools and capabilities required to understand the 
factors that control secondary yield and to use these tools to reduce uncertainties in secondary 
performance. These activities support assessments of the safety, reliability, and performance of the 
LANL stockpile weapons, including ongoing activities in LEPs, and Significant Findings 
Investigation (SFIs). Along with advanced simulation and computing capabilities, as these tools and 
methodology are validated, they will be delivered to the DSW program for usage in assessment work 
required to support directed stockpile activities at LANL, In FY 201 1, LANL will develop high 
energy density physics platforms of Inertial Confinement Fusion (ICF) facilities to focus on 
increased understanding of stockpile weapons. Using Quantification in Margins and Uncertainties 
(QMU) methodology, LANL will identify and quantify technical areas with largest uncertainties and 
impact to stockpile performance and focus efforts to reduce uncertainties and quantify margins. 

Engineering Campaign 

As the design agency for the stockpile, Los Alamos is focused on engineering-based development in 
support of the enduring stockpile. Also LANL provides the nuclear security enterprise with modem 
tools and capabilities in engineering sciences and technologies to ensure the safety, security, reliability, 
and performance of the current and future U.S. nuclear weapons stockpile and a sustained basis for 
stockpile certification. Moreover, LANL supports all four of the Engineering Campaign subprogram 
activities: Enhanced Surety, Weapon System Engineering Assessment Technology, Nuclear 
Survivability and Enhanced Surveillance. 

Inertial Confinement Fusion Ignition and High Yield (ICF) Campaign 

The ICF Campaign provides quantitative experimental data (in the High Energy Density (HED) regime) 
and the physical underpinning needed for validation of advanced modeling requited in nuclear weapons 
certification. It participates in the pursuit of laboratory ignition through utilizing unique Los Alamos 
scientific and technological capabilities. Also, LANL is a key contributor to the design, construction, 
and implementation of diagnostics for the NIF. 

Los Alamos’ major emphasis is to support the National Ignition Campaign developing theoretical target 
designs and advanced ignition diagnostics for the experiments at the NIF, Z and other HED facilities 
across the weapons enterprise. 

Advanced Simulation and Computing (ASC) Campaign 

In FY 2011, the national ASC Campaign at LANL will focus on three major areas: 

• Integrated Codes - including maintaining legacy codes, research and development of replacement 
components; 

• Computational Systems and Software Environment (CSSE) to protect the investment in science- 
based simulation capabilities; and 

• Facility Operations and user support - to move toward a more standard user environment; and 
provide system management of the ASC Campaign computers and networks. 
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As part of operations at the Metropolis Center, the ASC Campaign at LANL will continue maintenance 
of Roadrunner, operate computing scalable units in support of weapons certification and assessment, and 
deploy a new capability-class computing platform. 

An area of development is integrated code development where LANL will continue to move 
computational science capabilities onto the Roadrunner platform. This process allows the weapons 
program to take advantage of the advanced hybrid architecture by applying this leading edge technology 
to issues of national security. 
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Readiness Campaign 

The Readiness Campaign examines modem and emerging technologies and applies them to the 
development of new or replacement design and production capabilities in those cases where the modem 
technology would lead to cost-effective lean processes; shortened cycle times; built-in quality and 
acceptance; closer integration of activities across the nuclear security enterprise; a more productive 
workforce; and agile processes that enhance responsiveness to future national security needs. 

Readiness in Technical Base and Facilities (RTBF) 

The RTBF program supports a broad base of activities and facilities that enable the laboratory to meet 
its mission obligations to the NNSA and the nation. The LANL RTBF mission is to ensure that the site 
is implementing the technologies and methods necessary to make constmction, operation, and 
maintenance of Defense Program (DP) facilities safe, secure, compliant, and cost effective. The 
objective is to ensure that DP facilities and infrastmcture are available to conduct the scientific, 
computational, engineering, and manufacturing activities of the Stockpile Stewardship Program. The 
LANL RTBF program will maintain facilities and technologies in an appropriate condition, such that 
they are not limiting factors in the accomplishment of the DP mission. The LANL Operations of 
Facilities activity includes the DP share of the cost to operate and maintain DP-owned programmatic 
facilities in mission capable mode, a state of readiness in which each facility is prepared to execute 
programmatic tasks identified in the subprograms. At LANL, DP direct-funded facilities include 
facilities supporting weapons engineering, tritium, weapons physics (DARHT, etc.), accelerator work at 
Los Alamos Neutron Science Center (LANSCE), waste management, nuclear materials research and 
manufacturing (Plutonium Facility (TA-55) and Chemistry and Metallurgical Research (CMR)) 
beryllium technology, and machining and fabrication shops. Mission capable work scope includes 
conventional facility management, infrastructure support, operation and maintenance of real property 
and special equipment, and compliance with security, environmental, safety and health requirements. 
Appropriate support for the long term viability of LANL’s plutonium facilities (TA-55 and CMR) and 
waste processing activities requires incremental funding from users, both DP and non-DP users. In 
addition, LANL will continue to implement and administer cost recovery models in these areas in 
FY 2011, and begin development of a full cost recovery model to support upcoming RLUOB operations. 

The RTBF activity also includes infrastructure support: specific project activities to support 
consolidation and footprint reduction and out-year risk and/or cost redirection strategies. Line Item 
Other Project Costs (OPCs), general plant projects construction, seismic studies, authorization basis, 
beryllium rule, and program management. Also, the RTBF activity includes landlord costs associated 
with the conveyance and transfer of land at LANL to the County of Los Alamos and San lldefonso 
Pueblo. 

Program activities in support of nuclear materials recycle and recovery operations are also contained 
within RTBF. The LANL support within this program activity is central to the material consolidation 
activities across the Enterprise. 

RTBF Construction 

There are a number of line item projects in RTBF at LANL, which are based on a key element of long- 
range planning, specifically, the Integrated Nuclear Planning (INP). The INP project is a high-level 
effort to plan the future nuclear facilities within TA-55. The INP presently includes the integration of 
the Chemistry and Metallurgy Research Replacement (CMRR) project; infrastructure upgrades at 

Los Alamos National Laboratory FY 201 1 Congressional Budget 


54928A 


3/15/2010 



507 


TA-55, proposed safeguards and security upgrades; and two new waste management facilities for 
treatment of radiological liquid waste and processing of transuranic solid waste. These new and 
refurbished facilities provide a long-term, flexible infrastructure to support current and future plutonium 
missions. 

Facilities and Infrastructure Recapitalization Program (FERP) 

Recapitalization projects provide improvements to mission facilities and infrastmcture that support 
transformation of the enterprise. These improvements are accomplished by reducing legacy deferred 
maintenance resulting in both improved worker safety and facility reliability. Mission facilities and 
infrastructure improvements directly support Defense Programs (DP) activities and priorities within 
Directed Stockpile Work and Stockpile Stewardship Campaigns. 

In FY 2011, LANL plans upgrades to system reliability through correction of CMR and TA-55 electrical 
and mechanical system deficiencies and Rad Liquid Waste Collection Vault repairs. Additional efforts 
will include, but not be limited to, upgrades to electrical and mechanical systems within TA-16 and 
TA-53. Further, LANL will also continue to participate in the Enterprise’s Roof Asset Management 
Program (RAMP), achieving both improved operating cost efficiencies and life extension of LANL’s 
roofing assets. 

Site Stewardship 

In FY 2011, Site Stewardship efforts will be directed toward reducing/consolidating Special Nuclear 
Material (SNM) inventories and Energy Modernization and Investment Program activities aimed at 
achieving Departmental energy efficiency goals. The FY 201 1 EMIP activities support priority energy 
conservation projects that will reduce energy consumption, enhance energy independence and security 
and provide life-cycle cost effective benefits. Projects that provide the most significant contribution 
towards achievement of NNSA’s energy goals and result in cost avoidance/savings and social benefits 
will be selected from the EMIP Integrated Prioritized Project List (IPPL) for execution. In FY 2011, the 
Sanitary Effluent Reclamation Facility (SERF) expansion at LANL will upgrade 15 permitted waste 
water discharge points to meet new EPA limits and reduce total site water usage by over 1 14 million 
gallons per year. 

Nuclear Counterterrorism Incident Response 

In FY 201 1, NCTIR activities at LANL will continue to assist in operating, exercising, and maintaining 
doe’s capability to provide assistance to federal, state and local government agencies for responding to 
radiological accidents and incidents. LANL deploys trained, qualified technical and professional 
personnel and specialized equipment and provides research and development, training, exercises, 
operations, maintenance and required coordination with other federal agencies and foreign governments 
to effectively address current and projected threats. The LANL is an active participant in the NNSA 
Nuclear Emergency Support Team (NEST), which can respond to any type of emergency involving 
radioactive or nuclear materials in the U.S. or abroad. 

Support for the National Technical Nuclear Forensics (NTNF) and Stabilization Operations program 
will continue through the planning period. In addition, LANL will continue to provide research and 
support to the Office of Emergency Operations with unique expertise in supporting the Office of 
Nuclear Counterterrorism. 
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Defense Nuclear Security 

The LANL Defense Nuclear Security program provides laboratory protection measures consistent with 
requirements documented in its Site Safeguards and Security Plan (SSSP). During FY 201 1, the 
laboratory will continue the Nuclear Materials Safeguards and Security Upgrade Project (NMSSUP) 
Phase II to upgrade access control systems begun in FY 2005. Furthermore, LANL will continue to 
focus on improving the efficiency of the security program, including modernization of the security 
infrastructure and implementation of technology upgrades. 

Cyber Security 

The NNSA Cyber Security program implements a flexible, comprehensive, and risk-based cyber 
security program that (a) protects the information and information assets; (b) is predicated on Executive 
Orders; national standards; laws and regulations; Departmental and NNSA orders, manuals, directives, 
and guidance; and (c) results in a policy-driven cyber security architecture; aligned with the NNSA 
enterprise architecture; a programmatic framework and methodology based on current policies and 
procedures; and a management approach that integrates all of the components of a comprehensive cyber 
security program; ensures alignment of the program with the NNSA and Departmental strategic plans 
and relevant plans of the CIO. 

In FY 201 1, LANL will continue to evaluate the unique risk management process for authorizing 
foreign national access to unclassified computers and networks, and any sensitive information. The 
LANL will also continue to manage wireless computer technology site-wide. Also, LANL will focus on 
improving the efficiency of the security program, including modernization of the security infrastructure 
and implementation of technology upgrades. 

Nonproliferation and Verification Research and Development 

The Nonproliferation and Verification Research and Development program at LANL develops 
technology to improve national capabilities for detecting nuclear proliferation. The program designs, 
builds, tests, and conducts full-lifecycle performance assessment of a suite of satellite payloads for 
nuclear detonation detection. This program conducts R&D to improve analytic tools and sensors to 
discriminate earthquakes and industrial activities from nuclear detonations. The program develops new 
and innovative remote sensing technologies, radiation detection technologies, and other detection and 
analysis capabilities supporting nuclear fuel cycle monitoring missions, nuclear forensics missions, and 
other proliferation detection technology. The program is a recognized national leader in developing 
hyperspectral analytical models for standoff detection of gases and other materials over denied areas. 

Global Threat Reduction Initiative (GTRl) 

In FY 2011, LANL will continue to provide significant technical, scientific, and management expertise 
to the three key subprograms of GTRI-Convert, Remove, and Protect — supporting the comprehensive 
GTRI approach to achieving its mission to reduce and protect vulnerable nuclear and radiological 
material worldwide, and denying terrorists access to nuclear and radiological materials that could be 
used in weapons of mass destruction or other acts of terrorism. The Highly Enriched Uranium (HEU) 
Reactor Conversion subprogram supports the conversion or verified shutdown of domestic and 
international civilian research reactors and isotope production facilities from HEU to Low Enriched 
Uranium. The Nuclear and Radiological Material Removal subprogram supports the removal and 
disposal of excess, vulnerable nuclear and radiological materials from civilian sites worldwide. The 
Nuclear and Radiological Material Protection subprogram supports the securing of international and 
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domestic buildings containing high priority nuclear and radiological materials worldwide &om theft and 
sabotage. 

International Nuclear Materials Protection and Cooperation (INMP&C) 

The Materials Protection Cooperation and Accounting (MPC&A) program provides a wealth of 
expertise through material accounting methodologies, specialized material verification techniques, 
project and construction management for storage facilities, and language specialization. This program 
has designed and developed computerized accounting systems that are currently operating at several 
Russian enterprises. The NNSA is working with LANL in the use of material controls, particularly with 
the active-nonviolent insider threats when completing MPC&A upgrades at alt Russian enterprises. 
Furthermore, program laboratory experts provide technical solutions to Second Line of Defense (SLD) 
Core and Megaports programs including scientific analysis and testing of radiation detection systems. 

In addition, the program supports installation of radiation detection equipment at border crossings and 
airports/seaports within both Russia and the Former Soviet Union States under the SLD Core Program 
and at major container shipping terminals within the global maritime cargo transportation system under 
the SLD’s Megaports Initiative. 

Nonproliferation and International Security (NIS) 

The NIS program provides support for conducting technical exchanges and technology development 
imder the Warhead and Fissile Material Transparency Program and development of nuclear transparency 
measures. The NIS supports operation of the Blend Down Monitoring System in the HEU Transparency 
Program. The NIS supports USG efforts to prepare for denuclearization and verification efforts in 
North Korea and other proliferating countries, as well as safeguards technology development activities 
through the Next Generation Safeguards Initiative and the U.S. Support Program to IAEA Safeguards. 
The Program supports export control work with operation of the Proliferation Information Network 
System (PINS), reviews of export controlled equipment, materials and software, and analytical tools and 
technical references to use in developing recommendations on U.S. export license applications, policy 
support in the development of nuclear transparency measures, fuel cycle analysis and international 
safeguards technology assessments, and policy support and nonproliferation assessments in the areas of 
international regimes and regional security. The NIS program provides instructors curriculum 
development and other support for export control outreach and supports international safeguards efforts, 
especially development of safeguards technologies and methodologies for advanced fuel cycle facilities 
such as those in Japan, the Republic of Korea, Brazil and France. In addition, the NIS program helps 
create business opportunities for displaced weapons workers and engages former WMD scientists and 
engineers in civilian activity, redirecting their expertise to peaceful purposes and integrating them into 
the larger international scientific and business communities. 

Fissile Materials Disposition 

The LANL is the lead for the development of U.S. weapons pit disassembly and conversion technology. 
The Advanced Recovery and Integrated Extraction System (ARIES) located at LANL serves as the 
prototype demonstration project for the production-scale pit disassembly and conversion capability. 
Furthermore, ARIES will be used to convert 2 metric tons of pit plutonium metal to oxide for use in the 
initial phase of operations of the Mixed Oxide Fuel Fabrication Facility. 
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NEVADA TEST SITE 
TABLES 


FUNDING BY PROGRAM: 



(dollars in thousands) 

1 Fy2009 1 FYaOlO 1 FY2011 I 

NNSA 

Weapons Activities 

Directed Stociq)Ue Work 

44,117 

48,443 

37,901 

Science Campaign 

31,325 

23,841 

28,547 

Inertial Confinement Fusion Ignition and High Yield Campaign 

3,095 

3,000 

0 

Advanced Simulation and Computing Campaign 

50 

75 

0 

Readiness Campaign 

492 

500 

0 

Readiness in Technical Base and Facilities 

132,034 

109,341 

102,892 

Secure Transportation Asset 

177 

6,279 

5,917 

Nuclear Counterterrorism Incident Response 

44,007 

45,208 

46,195 

Facilities and Infrastructure Recapitalization Program 

13,675 

6,354 

6,582 

Site Stewardship 

0 

0 

535. 

Science, Technology and Engineering Capability 

0 

0 

100 

Congressionally Directed Projects 

475 

0 

0 

Subtotal Weapons Activities 

269,447 

243,041 

228,669 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification R&D 

10,538 

19,093 

63,426 

International Nuclear Materials Protection and Cooperation 

100 

0 

0 

Fissile Materials Disposition 

600 

0 

0 

Global Threat Reduction Initiative 

7,574 

3,025 

43,144 

Subtotal Defense Nuclear Nonproliferation 

18,812 

22,118 

106,570 

Total, NNSA 

288,259 

265,159 

335,239 


NOTE: Funding for Defense Nuclear Security and Cyber Security is provided through the Nevada Site Office. 
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NNSA 

Weapons Activities 
Directed Stockpile Work 
Science Campaign 

Readiness in Technical Base and Facilities 
Secure Transportation Asset 
Nuclear Counterterrorism Incident Response 
Facilities and Infiastructure Recapitalization Program 
Site Stewardship 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and Verification R&D 
Global Threat Reduction Initiative 
Subtotal Defense Nuclear Nonproliferation 
Total, NNSA 


(dollars in thousands) 


FY2012 i 

FY2013 1 

FY2014 1 

FY2015 1 

21,719 

25,029 

25,208 

26,967 

31,899 

34,126 

33,948 

31,546 

89,027 

89,031 

94,585 

105,942 

5,863 

5,788 

5,719 

5,933 

46,395 

45,914 

46,246 

47,000 

6,582 

6,582 

0 

0 

1,978 

2.247 

7,559 

10,090 

203,463 

208,717 

213,265 

227,478 

7,971 

8,151 

8,956 

9,762 

48,809 

55,827 

66,514 

72,706 

56,780 

63,978 

75,470 

82,468 

260,243 

272,695 

288,735 

309,946 


Congressional Items of Interest: None 
Major Changes or Shifts: None 


Site Description 


INTRODUCTION: 

The Nevada Test Site (NTS) is located 65 miles northwest of Las Vegas and is approximately 
1,375 square miles. The NTS is surrounded by the Department of Defense Nevada Test and Training 
Ranges and unpopulated land controlled by the U.S. Bureau of Land Management. In addition to the 
NTS, the National Nuclear Security Administration (NNSA) Nevada Site Office assets include facilities 
in North Las Vegas; Nellis Air Force Base (AFB), NV; Andrews AFB, MD; Livermore, CA; 

Los Alamos, NM; and Santa Barbara, CA. 

The NTS is aligned with complex transformation activities for the nuclear security enterprise. The NTS 
supports the consolidation of Category l/II quantities of special nuclear materials from other sites and 
long-term consolidation of hydrodynamic testing and other high-hazard experiments. The current 
Environmental Impact Statement and the associated Record of Decision allow for the execution of a 
variety of complex and unique projects and experiments, while ensuring the protection of workers, the 
public and the environment. The existing assets of the NTS represent a unique and indispensable 
extension of the National Weapons Laboratories experimental capabilities, and are essential to the 
NNSA Office of Defense Programs and the nation’s ability to return to underground nuclear testing, 
should the President direct it. 


Nevada Test Site 


FY 2011 Congressional Budget 


54928A 


3/15/2010 



512 


ACTIVITIES: 

Directed Stockpile Work (DSW) 

The NTS scope falls within the DSW Stockpile Services activities, which support multiple weapons 
systems, studies, and other Research and Development (R&D) activities to support future stockpile 
requirements. The NTS primarily supports DSW by developing and executing Equation of State (EOS) 
experiments and other highly diagnosed dynamic experiments. The work scope includes support for 
dynamic plutonium experiments and high explosive pulse power experiments, test bed construction 
development and design, and procurement and operation of diagnostics systems. Also included are 
diagnostic development activities required to support future experiments, including research and 
development, control systems, data acquisition, and data analysis. 

The NTS will continue to support the Lawrence Livermore National Laboratory (LLNL) in defining and 
executing a series of High Explosive Pulse Power (HEPP) experiments; Los Alamos National 
Laboratory (LANL) in fielding the large bore powder gun experiments at UlA and the “Barolo” series 
of dynamic plutonium experiments. The NTS will provide the Sandia National Laboratories (SNL) 
technical input, analysis and interpretation of time-resolved experiments fielded at NTS as part of the 
National Hydrotest Plan. 

Science Campaign 

The NTS participates in the following Science Campaign activities: 

• Primary Assessment Technologies - conducts scientific experiments, which support the experimental 
study and improvement of material models with emphasis on plutonium. NTS will continue to assist 
LLNL in defining and executing a series of High Explosive Pulse Power (HEPP) experiments as part 
of the Phoenix project. NTS provides support in the area of testbed engineering and construction, 
diagnostics fielding, controls, and data reduction for the DPEs. In FY 2011, NTS will continue to 
support both LLNL and LANL reanalysis of underground test (UGT) data using modem statistical 
analysis. 

• Dynamic Materials Properties - NTS supports the laboratory subprograms by developing diagnostics 
and fielding experiments. In FY 2011, NTS will support dynamic materials experiments data 
collection at the Special Technologies Laboratory (STL) Boombox. Special Nuclear Material 
(SNM) experiment series and diagnostic advancements at the Joint Actinide Shock Physics 
Experimental Research (JASPER) Facility are planned and executed with LLNL. Also, NTS will 
support dynamic experiments and diagnostic development leveraging gas guns at LANL and large 
bore powder gun capabilities at U 1 A. Additionally, NTS will provide support to SNL in 
experiments (e.g., ICE - EOS experiments on weapon materials), pulsed power source development, 
and diagnostic advancements (e.g., VISAR, Pyrometry, and X-ray diffraction). 

• Advanced Radiography - NTS supports the LANL Dual Axis Radiographic Hydrodynamics Test 
(DARHT), the proton radiography experiments at the Los Alamos Neutron Science Center 
(LANSCE), and Brookhaven National Laboratory. In FY 201 1, NTS will continue to provide 
accelerator diagnostics for DARHT II activities, focusing on LANL experiments. The Proton 
Radiography (pRad) group will support experiments at LANSCE Line C by providing diagnostics 
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equipment, machined hardware, and personnel for troubleshooting and support during the 
experiments, conducting image analyses, and providing reports to LANL. 

• Secondary Assessment Technology - NTS provides diagnostic development, calibration, fielding, 
and experiment data collection related to radiation flow studies performed by LLNL and SNL, 
including advances in optical, x-ray, and neutron detector development. In addition, NTS provides 
National Institute of Standards and Technology-traceable calibration facilities for radiation-flow 
diagnostics needed for High Energy Density (HED) physics experiments, the laser at the University 
of Rochester Laboratory for Laser Energetics (OMEGA) and LLNL lasers in support of LLNL. 

NTS will also continue to support SNL in core diagnostic support and advanced diagnostics 
development and characterization on experiments, including x-ray, optical, neutron, other 
diagnostic-related capabilities, and sources and processes for improving their absolute calibration. 

Readiness in Technical Base and Facilities (RTBF) 

The NTS RTBF program provides the Stockpile Stewardship Program with the essential physical and 
operational infrastructure required to conduct the engineering, scientific, and technical activities of the 
Stockpile Stewardship Program. The objective of the NTS RTBF program is to ensure the correct 
program-related facilities and activities are maintained in a mission capable state to allow experimental 
operations to occur in a safe, secure, reliable, and cost effective manner. At the NTS, facilities and 
activities that are direct-funded are contained in two subprogram elements: Operations of Facilities and 
Program Readiness. The Operation of Facilities element includes the operation and maintenance of the 
following NNSA-owned programmatic facilities: Device Assembly Facility (DAF), U1 A Complex, 
JASPER, Control Point Complex, High Explosive Facility, and the North Las Vegas Complex. The 
Atlas Pulse Power Facility will continue to be maintained in a cold-standby condition. Activities 
supported under Program Readiness include logistical support to the National Laboratories; support to 
Other Federal Agencies; Environmental Compliance and Restoration with respect to Defense legacy 
issues, which includes the Borehole Management Program; and Equipment Revitalization. In FY 201 1, 
Program Readiness also supports the Test Readiness scope of work. 

Nuclear Counterterrorism Incident Response 

The NCTIR activities at NTS include assisting in the operating, exercising, and maintaining DOE’s 
capability to provide assistance to federal, state and local government agencies for responding to 
radiological accidents and incidents as well as support assistance for any DOE or National emergency. 
Also, NTS deploys trained, qualified technical and professional persoimel and specialized equipment 
and provides research and development, training, exercises, operations, maintenance and required 
coordination with other federal agencies and foreign governments to effectively address current and 
projected threats. Support for the National Technical Nuclear Forensics (NTNF) program will continue 
through the planning period. 

Facilities and Infrastructure Recapitalization Program (FIRP) 

In FY 201 1, FIRP activities will emphasize mission facility and infrastructure projects to meet federal 
and state requirements. Specific to this year’s program are upgrading power distribution systems in 
Area 23 from 4.16kV to 12.47kV. These improvements will provide more reliable power to mission 
critical facilities. The Nevada Site Office will also continue to participate in the complex-wide Roof 
Asset Management Program (RAMP), achieving improved cost efficiencies and life extension of NTS’s 
roofing assets. 
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Site Stewardship 

In FY 201 1, Site Stewardship efforts will focus on the Energy Modernization and Investment Program 
activities aimed at achieving Departmental energy efficiency goals. The 2011 EMIP activities support 
priority energy conservation projects that will reduce energy consumption, enhance energy 
independence and security and provide life-cycle cost effective benefits. Projects that provide the most 
significant contribution towards achievement of NNSA’s energy goals and result in cost savings and 
social benefits will he selected fi-om the EMIP Integrated Prioritized Project List (IPPL) for execution. 

Defense Nuclear Security 

The Defense Nuclear Security’s physical security program at the Nevada Test Site is administered by 
the Nevada Site Office. The Defense Nuclear Security program provides site security consistent with 
requirements documented in its Site Safeguards and Security Plan. In FY 2011, NTS will continue to 
focus on improving the efficiency of the security program, including modernization of the security 
inflastructure and implementation of technology upgrades. 

Cyber Security 

The Cyber Security program at the Nevada Test Site is administered through the Nevada Site Office. 

The Cyber Security program will focus on implementation of the Department of Energy's revitalization 
plan, which will enable NNSA to respond to its highest priorities and to address current and fiiture risks; 
unclassified system certification and accreditation for proper documentation of risks and justification of 
associated operations for systems at all sites; and education and awareness that provides training for 
federal and contractor personnel to meet expanding skill requirements of cyber security and information 
environments. 

The NTS will continue to maintain effective feedback and improvement mechanisms to identify cyber 
security vulnerabilities, eradicate them fi-om site networks, and prevent recurrence. The NTS will also 
focus on improving the efficiency of the program to provide feedback and result-driven risk-based 
methodologies site-wide. The NTS will implement processes, procedures and technologies to enhance 
the security infrastructure complex-wide. 

Secure Transportation Asset 

The NSTec provides management, quality assurance, personnel training, and preventative and corrective 
maintenance services in support of the Maryland Relay Station (RS). This facility is a vital part of the 
communications system dedicated to the tracking and safeguarding of STA shipments. Also, NSTec 
provides utilities, range support, training area support, and grounds and facilities maintenance to meet 
STA’s training needs at the NTS. 

Nonproliferation and Verification Research and Development 

In FY 2011, focus will on continuing the new testing and evaluation program, which began in FY 2010 
at the Nevada Test Site (NTS) to address emerging technical challenges associated with the 
Administration’s nonproliferation objectives. The new capability at NTS will ultimately support U.S. 
capabilities to monitor international treaties and cooperative agreements, such as the Nuclear Non- 
Proliferation Treaty (NPT) and the Fissile Material Cutoff Treaty (FMCT). 

Global Threat Reduction Initiative (GTRI) 
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The Nevada Test Site provides significant technical, scientific, and management expertise to two of 
three key subprograms of GTRI-Remove and Protect — supporting the comprehensive OTRI approach to 
achieving its mission to reduce and protect vulnerable nuclear and radiological material worldwide, and 
denying terrorists access to nuclear and radiological materials that could be used in weapons of mass 
destruction or other acts of terrorism. The Nuclear and Radiological Material Removal subprogram 
supports the removal and disposal of excess, vulnerable nuclear and radiological materials fi'om civilian 
sites worldwide. The Nuclear and Radiological Material Protection subprogram supports the securing of 
international and domestic buildings containing high priority nuclear and radiological materials 
worldwide fl-om theft and sabotage. 
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PANTEX PLANT 
TABLES 


FUNDING BY PROGRAM: 


(dollars in thousancb) 



1 FY2009 1 

FY2010 1 

FY2011 1 

NNSA 

Weapons Activities 

Directed Stoclq)iIe Work 

178,144 

177,382 

188,981 

Engineering Campaign 

2,589 

3,350 

3,300 

Advanced Simulation and Computing Campaign 

100 

165 

0 

Readiness Campaign 

5,133 

4,158 

2,994 

Readiness in Technical Base and Facilities 

176,395 

179,793 

167,601 

Secure Transportation Asset 

5,276 

5,622 

5,502 

Nuclear Counterterrorism Incident Response 

935 

982 

1,031 

Facilities and Infrastructure Recapitalization Program 

17,827 

12,017 

10,482 

Site Stewardship 

0 

8,328 

12,345 

Environmental Projects and Operations Pro^am/LTS* 

7,473 

0 

0 

Defense Nuclear Security 

125,397 

135,595 

133,000 

Cyber Security 

7,081 

7,081 

7,081 

Subtotal Weapons Activities 

526^50 

534,473 

532317 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification Research & Development 

35 

30 

29 

Nonproliferation and International Security 

182 

203 

189 

Subtotal Defense Nuclear Nonproliferation 

217 

233 

218 

Total, NNSA 

526,567 

534,706 

532,535 


* Funding included in Site Stewardship beg innin g in FY 201 0. 
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NNSA 

Weapons Activities 
Directed Stockpile Work 
Engineering Campaign 
Readiness in Technical Base and Facilities 
Secure Transportation Asset 
Nuclear Counterterrorism Incident Response 
Facilities and Infiastiucture Recapitalization Program 
Site Stewardship 
Defense Nuclear Security 
Cyber Security 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and International Security 
Subtotal Defense Nuclear Nonproliferation 
Total, NNSA 


(dollars in thousands) 


1 FY2012 1 

FY2013 i 

FY2014 1 

FY2015 1 

192,497 

182,984 

187,637 

201,995 

3,300 

2,904 

3,300 

3,234 

162,406 

133,933 

133,181 

137,737 

5,571 

5,453 

5,519 

5,726 

1,083 

1,137 

1,150 

1,162 

10,482 

10,482 

0 

0 

15,638 

16,031 

26,693 

31,530 

134,330 

135,100 

136,500 

137,600 

6,927 

6,927 

6,927 

6,927 

532,234 

494,951 

500,907 

525,911 

195 

201 

206 

221 

195 

201 

206 

221 

532,429 

495,152 

501,113 

526,132 


Congressional Items of Interest: Continuing to support dismantlement goals and W76 Full-Production 
Rates. 

Major Changes or Shifts: None 


Site Description 


INTRODUCTION: 

The Pantex Plant (Pantex) is situated on 16,000 acres in the Texas Panhandle, approximately 17 miles 
northeast of Amarillo. Pantex has five primary operational missions: (1) Weapons Assembly, 

(2) Weapons Disassembly, (3) Weapons Evaluation, (4) High Explosive Research and Development, 
and (5) Interim Plutonium Pit Storage. The site is also aligned with Complex Transformation activities, 
which include actions to improve throughput capacity, accelerate dismantlements, and support 
consolidation of special nuclear materials. 

ACTIVITIES: 

Directed Stockpile Work (DSW) 

The Pantex Plant activities include the assembly/disassembly for nuclear weapons. Pantex supports the 
Life Extension Program (LEP) disassembly for conversion, production, and Retrofit Evaluation System 
Test (REST) surveillance schedules. Seamless Safety for the 21st Century (SS-21) projects; stockpile 
weapon system surveillance (assembly/disassembly), sustained retired systems dismantlement and 
required production support. 
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The Pantex Plant stores surplus pits pending shipment to the Los Alamos National Laboratory in support 
of the Pit Disassembly and Conversion Facility (PDCF). The Pantex Plant also packages and stores 
surplus pits for future shipment to the Savannah River Site for conversion in the PDC prior to 
fabrication into mixed-oxide fuel. 

Engineering Campaign 

Pantex supports the Engineering Campaign through the Enhanced Surveillance subprogram by 
performing aging studies on explosives and non-nuclear materials and components. These results are 
then provided to the Design Agencies for incorporation into the aging models. Work is also performed 
with the Design Agencies to develop and deploy new diagnostics tools for implementation into DSW. 

Readiness Campaign 

Pantex supports the following Readiness Campaign subprograms. 

• Advanced Design and Production Technologies (ADAPT) examines modem and emerging 
technologies and applies them to the development of new or replacement design and production 
capabilities in those cases where the modem technology would lead to cost effective lean processes; 
shortened cycle times; built-in quality and acceptance; closer integration of activities across the 
nuclear security enterprise; a more productive workforce; and agile processes that enhance 
responsiveness to future national security needs. 

• High Explosives and Weapons Operations (HEWO) develops and deploys technology-based 
solutions that resolve capability, inffastmcture, workforce, and facility issues and achieve and 
maintain production readiness for Directed Stockpile Work programs. The HEWO is the vehicle to 
implement technologies demonstrated by other programs. It provides the equipment, inffastmcture, 
and workforce required, and provides operational support for capital facility projects needed to 
accommodate new capabilities. 

Readiness in Technical Base and Facilities (RTBF) 

The RTBF Program provides the physical inffastmcture and operational capabilities required to conduct 
the DSW and Campaign activities. This includes ensuring that facilities are operational, safe, secure, 
and compliant, and that a defined level of readiness is sustained to perform the current and future Pantex 
mission. In addition to the RTBF program elements, the companion programs and constmction work 
cooperatively with the RTBF elements and the Facilities and Inffastmcture Recapitalization Program. 

Secure Transportation Asset (STA) 

The B&W Pantex provides facilities and support for the federal agents force at Agent Operations 
Central Command. The plant operates a Vehicle Maintenance Facility and a Mobile Electronic 
Maintenance Facility to support convoy operations, including specialized and secure maintenance/repair 
of the vehicle fleet and communications equipment. The plant also maintains facilities for Federal 
Agent training and mission operations. 

Facilities and Infrastructure Recapitalization Program (FIRP) 

Pantex will prioritize projects for execution that align with the NNSA initiative to enhance reliability of 
mission essential inffastmcture. The FIRP Program at Pantex will continue to execute deferred 
maintenance reduction projects in mission critical and mission dependent facilities. This strategy will 
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improve facility system reliability, minimize the risk of unscheduled facility outages and improve safety. 
Over the past three years, this strategy has contributed to the increased throughput on NNSA mission 
objectives for Stoclqjile Stewardship, Life Extension Program and Retired Weapons Systems. In 
FY 201 1, projects include Fire Protection Lead-ins to Cells and Bays, refurbishment of mission critical 
facilities housing a gas laboratory and support personnel, and steam pipe refurbishments. Also, the 
FY 201 1 President’s Budget Request includes planning for FY 2012 recapitalization projects, and 
continued support of roof repairs executed through the complex-wide Roof Asset Management Program 
(RAMP), achieving improved cost efficiencies and life extension of Pantex’s roofing assets. 

Site Stewardship 

In FY 201 1, Site Stewardship efforts will be directed toward Environmental Projects and Operations 
Long Term Stewardship (LTS) activities required for ensuring environmental regulatory compliance; 
and Energy Modernization and Investment Program activities aimed at achieving Departmental energy 
efficiency goals. The environmental restoration project was completed by the Office of Environmental 
Management at the end of FY 2008 and in FY 2009; LTS then became the responsibility of the NNSA. 
The NNSA LTS activities include long-term surveillance and maintenance, monitoring, and reporting 
and will continue to assure protection of public health and the environment 

Energy Modernization and Investment Program (EMIP) 

The 2011 EMIP activities support priority energy conservation projects that will reduce energy 
consumption, enhance energy independence and security and provide life-cycle cost effective 
benefits. Projects that provide the most significant contribution towards achievement of NNSA’s 
energy goals and result in cost avoidances/savings and social benefits will be selected from the 
EMIP Integrated Prioritized Project List (IPPL) for execution. 

Defense Nuclear Security 

The Defense Nuclear Security program at Pantex provides protection measures consistent with 
requirements documented in the Site Safeguards and Security Plan (SSSP). During FY 201 1, the site 
will sustain the 2003 Design Basis Threat upgrades. The program will also focus strongly on life cycle 
replacement of aging intmsion detection and assessment systems and other protection systems with 
emphasis on utilization of new technologies. 

Cyber Security 

The NNSA Cyber Security program implements a flexible, comprehensive, and risk-based cyber 
security program that (a) protects the NNSA information and information assets; (b) is predicated on 
Executive Orders; national standards; laws and regulations; Departmental and NNSA orders, manuals, 
directives and guidance; and (c) results in a policy-driven cyber security architecture; aligned with the 
NNSA enterprise architecture; a programmatic framework and methodology that is based on current 
policies and procedures; and a management approach that integrates all the components of a 
comprehensive cyber security program; ensures alignment of the program with NNSA and Departmental 
strategic plans and relevant plans of the Office of the CIO. 

In FY 2011, Pantex will maintain the cyber security training program for personnel who have system 
administrator responsibilities. Pantex will also establish an effective program to manage the 
implementation of wireless computer technologies site-vride. Also, the site will implement cyber 
security life-cycle management processes, to include upgrading cyber security components. 
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Nonproliferation and International Security (NIS) 

The NIS program provides support for conducting technical exchanges and technology development 
under the Warhead and Fissile Material Transparency Program and development of nuclear transparency 
measures. The NIS program conducts a Pit-Out Review during disassembly to classify weapon parts 
and components for U.S. national security and export controls for nonproliferation concerns, and 
maintains a computer data base jointly funded with Defense Programs. 

Fissile Materials Disposition 

The Pantex Plant stores surplus pits pending shipment to the Los Alamos National Laboratory in support 
of the Pit Disassembly and Conversion (PDC) technology demonstration. The Pantex Plant also 
packages and stores surplus pits for future shipment to the Savaimah River Site for conversion in the 
PDC prior to fabrication into mixed-oxide fuel. 
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SANDIA NATIONAL LABORATORIES 
TABLES 


FUNDING BY PROGRAM: 


(dollars in thousands) 



1 FY 2009 i 

FY2010 1 

FY 201 1 1 

NNSA 

Weapons Activities 

Directed Stockpile Work 

373,402 

373,338 

545,262 

Science Campaign 

42,450 

35,529 

43,296 

Engineering Campaign 

80,405 

82,026 

76,700 

Inertia! Confiaement Fusion Ignition and High Yield Can^ign 

50,405 

51,500 

48,000 

Advanced Simulation and Confuting Campaign 

120,198 

128,642 

127,685 

Readiness Campaign 

15,220 

7,937 

8,431 

Readiness in Technical Base and Facilities 

159,138 

126,890 

136,390 

Secure Transportation Asset 

16,147 

15,636 

15,436 

Nuclear Counterterrorism Incident Response 

26,166 

28,629 

32,093 

Site Stewardship 

0 

7,027 

9,255 

Facilities and Infrastructure Recapitalization Program 

18,548 

11,386 

8,747 

Environmental Projects and Operations Program/LTS* 

6,981 

0 

0 

Defense Nuclear Security 

68,244 

66,700 

66,000 

Cyber Security 

19,558 

17,858 

19,358 

Science , Technology and Engineering Capability 

9,750 

0 

5,300 

Congressionally Directed Projects 

1.427 

0 

0 

Subtotal Weapons Activities 

1,008,039 

953,098 

1,141,953 

Defense Nuclear Noaproliferadon 

Nonproliferation and Verification R&D 

73,344 

63,887 

61,655 

Nonproliferation and International Security 

16,337 

18,211 

16,983 

International Nuclear Materials Protection and Cooperation 

44,983 

72,641 

93,363 

Global Threat Reduction Initiative 

23,091 

17,038 

15,274 

Subtotal Defense Nuclear Nonproliferation 

157,755 

171,777 

187,275 

Total, NNSA 

1,165,794 

1,124,875 

1329,228 


• Funding included in Site Stewardship beginning in FY 2010. 


Sandia National Laboratories 


FY 2011 Congressional Budget 


54928A 


3/15/2010 



522 


OUT-YEAR FUNDING: 


NNSA 

Weapons Activities 
Directed Stockpile Work 
Science Campaign 
Engineering Campaign 

Inertial Confinement Fusion Ignition and High Yield Campaign 
Advanced Simulation and Computing Campaign 
Readiness Can^aign 

Readiness in Technical Bs^e and Facilities 
Secure Transportation Asset 
Nuclear Counterterrorism Incident Response 
Facilities and Infrastructure Recapitalization Program 
Site Stewardship 
Defense Nuclear Security 
Cyber Security 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and Verification R&D 
Nonproliferation and International Security 
International Nuclear Materials Protection and Cooperation 
Global Threat Reduction Initiative 
Subtotal Defense Nuclear Nonproliferation 
Total, NNSA 


(dollars in thousands) 


FY 2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

564,178 

590,778 

603,839 

616,259 

48,059 

50,100 

49,748 

47,878 

81,317 

75,445 

77,650 

78,803 

48,000 

48,000 

48,000 

48,000 

126,112 

125,541 

127,973 

127,408 

195 

0 

0 

0 

125,388 

126,197 

134,303 

128,555 

15,698 

15,340 

15,607 

16,190 

28,972 

30,256 

33,258 

34,649 

8,747 

8,747 

0 

0 

10,372 

11,237 

21,387 

26,292 

66,100 

66,200 

66,300 

66,400 

17.281 

18,281 

18,781 

18,781 

1 , 140,419 

1 , 166,122 

1 , 196,846 

1,209415 

75,493 

75,427 

75,506 

78,002 

17,544 

18.001 

18,500 

19,794 

97,094 

78,836 

77,106 

88,053 

42,646 

54,981 

84,773 

96,139 

232,777 

227445 

255,885 

281,988 

1473,196 

1493467 

1 , 452,731 

1 , 491,203 


Congressional Items of Interest: None 
Major Changes or Shifts: None 


Site Description 


INTRODUCTION: 

Sandia National Laboratories/New Mexico (SNL/NM) is located on 75,520-acre Kirtland Air Force 
Base in Albuquerque, New Mexico. It occupies nearly 9,000 acres of the Kirtland reservation and has 
additional facilities in Livermore, California (400 acres); Kauai, Hawaii (120 acres); and Tonopah, 
Nevada (600 square miles). The SNL is aligned with the nuclear security enterprise transformation 
activities and the Record of Decision. Sandia also conducts operations at California and the Tonopah 
Test Range (TTR). NNSA operations at TTR will reduce footprint, upgrade equipment with mobile 
capability, and conduct NNSA flight tests in a campaign mode. No Category I/II SNM will be used in 
future flight tests. 
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The SNL’s Science, Technology, and Engineering program conducts a large variety of research and 
development programs that support five key areas: (1) Nuclear Weapons, (2) Nonproliferation and 
Assessments, (3) Military Technologies and Applications, (4) Energy and Infrastructure Assurance, and 
(5) Homeland Security. 

ACTIVITIES: 

Directed Stockpile Work (DSW) 

The SNL activities ensure the reliability, safety, and security of the current and future nuclear weapons 
stockpile. The SNL supports the W76-1 Life Extension Program (LEP) design, qualification, 
production, and surveillance activities, as well as Retired Systems activities, including required 
characterization of stockpile weapon components. Other SNL activities include: surety assessments, the 
Annual Assessment Report, the semi-aimual weapon reliability reports, support to the Nuclear Explosive 
Safety Studies (NESS), laboratory and flight surveillance, neutron generator design and development, 
cross-cutting subjects in Significant Finding Investigations (SFIs), aircraft compatibility, and military 
liaison with the Department of Defense (DoD). Sandia has design and production mission assignments 
for Neutron Generators; arming, fusing and firing system; and a dozen other technologies that require 
extensive engineering oversight to produce. In FY 2009, SNL was assigned gas transfer system design 
responsibility for NNSA. 

Also, SNL supports continuing efforts to examine how the B61 Phase 6,2/6. 2A study can address issues 
of safety, security and long-term reliability of the nation's nuclear deterrent. 

Science Campaign 

In FY 2011, SNL will continue to leverage its unique capabilities and tools in the pulsed power sciences 
and the materials and process sciences to support the mission of the Science Campaign for stockpile 
stewardship. The Science Campaign subprogram activities are as follows: 

• Advanced Certification - SNL will continue efforts to review, evaluate, and implement key 
recommendations fi'om the JASON review of the Reliable Replacement Warhead regarding 
approaches to establish an accredited warhead certification plan, without nuclear testing, in an era 
in which changes to nuclear components will occur due to aging or design concerns. Sandia will 
obtain actinide, gas, and other material equation of state data. 

• Primary Assessment Technologies - SNL will begin executing a plan for theoretical and 
experimental activities for boost that are consistent with the National Boost Initiative strategy. 

• Dynamic Materials Properties - the Z pulsed-power facility has a unique capability to isentropically 
(i.e., shocklessly) compress materials and to accelerate flyer plates to shock compress materials to 
high pressures, thus providing equation-of-state and constitutive property data to the SNL, LANL, 
and LLNL material communities for inclusion in models and for the quantification of margins and 
uncertainty (QMU) process. In particular, SNL will continue to conduct experiments to obtain 
fundamental and integrated data on special nuclear materials (i.e., plutonium) to quantify initial 
conditions for boost processes and to develop new techniques for measuring dynamic strength on 
Z. In addition, SNL provides the science basis for developing new non-nuclear materials, 
improving fabrication processes, and characterizing the performance of materials based on 
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composition, processing, and microstructure to advance the state of the art. 

• Advanced Radiography - In pulsed power at SNL, the advanced radiography capabilities include 
the design, development, and deployment of state-of-the-art, compact, reliable, and high-intensity 
flash x-ray radiographic sources for experiments conducted at the Nevada Test Site (NTS) and for 
above ground djmamic experiments for LANL and the Atomic Weapons Establishment (AWE) in 
support of improved physics models. Moreover, SNL will demonstrate new technologies such as 
the linear transformer driver for advanced applications to both radiography and dynamic materials 
and conduct radiographic source coupling tests. 

• Secondary Assessment Technologies - At the Z pulsed power facility, SNL also develops intense 
energetic radiation sources, sophisticated x-ray diagnostics, and an enhanced radiographic 
capability for the Z Beamlet laser and supports the utilization of these sources and diagnostics by 
LANL for applications to Secondary Assessment Technologies in radiation transport, 
hydrodynamics, and integrated implosions. In addition, SNL develops plasma radiation source for 
impulse testing and technical safety requirements (TSR) to support radiation effects to customers. 

Engineering Campaign 

The Engineering Campaign is a key element to realize the transformation goals for the nuclear security 
enterprise with a sustainable stockpile. The SNL Engineering Campaign develops the modem 
engineering tools, capabilities, and technologies needed to ensure the safety, security, survivability, 
reliability, and performance of the existing and futare stockpile, and to provide a sustained engineering 
science basis, through the use of quantified margins and uncertainties, for stockpile assessment and 
certification. The SNL portion of the Engineering Campaign supports all four subprograms: Enhaneed 
Surety, Weapon System Engineering Assessment Technology, Nuclear Survivability, and Enhanced 
Surveillance. 

Inertial Confinement Fusion Ignition and High Yield (ICF) Campaign 

The SNL ICF activities support the High Energy Density Physics (HEDP) program primarily through 
experiments at the SNL Z pulsed power facility. Z will conduct stockpile stewardship experiments in 
(Dynamic Materials Properties, Secondary Assessment Technologies, and Nuclear Survivability 
subprograms and Directed Stockpile Work), pulsed-power-ICF and x-ray-source-development 
experiments, as its primary mission. A small part of the Z agenda will also be devoted to a combination 
of basic science, z-pinch physics, power flow, and inertial fusion energy experiments. 

This ICF Campaign develops, maintains, and operates all of the x-ray particle, and laser-based 
diagnostics required for a full experimental capability at Z. Diagnostic activity also includes 
development, maintenance, and operation of diagnostics associated with the Z-Bearalet back lighter 
facility (that is coupled to the Z pulsed-power facility). The SNL ICF program also develops, maintains, 
and operates multi-dimensional simulation codes and supports the staff who design, perform, and 
analyze the experiments (including load and target hardware). Research on Z and Z-Beamlet is 
performed in cooperation and collaboration with other national laboratories including the Defense 
Threat Reduction Agency laboratories, universities, and the Atomic Weapons Establishment. 

Advanced Simulation and Computing (ASC) Campaign 
In FY 2011, SNL ASC activities will focus on the following; 
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• simulation tools that support annual assessments, LEPs, Significant Finding Investigations (SFIs), 

• mission priorities of the Stockpile Stewardship Program (SSP), including the continuing 
improvement of predictivity and certification methodologies (e.g., Quantification of Margins and 
Uncertainties, or QMU), and 

• opportunities to leverage ASC technology in support of other national nuclear security mission needs 
including secure transportation and emerging threats. 

Foundational elements of the SNL ASC program include development of the toolset needed to quantify 
the uncertainty in the predictions of the NNSA weapons codes - including the effective use of 
supercomputing and forward looking cost-effective architectures, and application of new methodologies 
for demonstrating credibility of simulation results. 

Readiness Campaign 

The SNL supports the following Readiness Campaign subprograms. 

• Advance Design and Production Technologies (ADAPT) examines modem and emerging 
technologies and applies them to the development of new or replacement design and production 
capabilities in those cases where the modem technology would lead to cost-effective lean processes; 
shortened cycle times, built-in quality and acceptance, closer integration of activities across the 
nuclear security enterprise; a more productive workforce; and agile processes that enhance 
responsiveness to future national security needs. 

• Nonnuclear Readiness provides the electrical, electronic, and mechanical capabilities required to 
weaponize a nuclear explosive. This activity deploys the product development and production 
capabilities required to support nonnuclear product requirements. Nonnuclear functions range fi'om 
weapon command and control to examining performance during deployment simulations, including 
weapon stmctural features, neutron generators, tritium reservoirs, detonators and component testers. 

• Tritium Readiness continues to model the design of the Tritium Producing Burnable Absorber Rods 
(TPBARs) for comparison against experimental data gathered during the initial irradiation cycles in 
order to imderstand the permeation performance of the TPBARs. 

Readiness in Technical Base and Facilities (RTBF) 

The RTBF Program supports a broad base of activities that enable the laboratory to meet its mission and 
obligations to the NNSA and the nation. The activities are derived from the staffing and operation of a 
number of critical Nuclear Weapons Program capabilities and facilities, operation of test capabilities and 
test ranges, supporting development work and studies in weapons materials, waste management, 
education, and high energy density physics readiness. The SNL RTBF projects range from the staffing 
and operation of complex experimental capabilities (e.g.. Tech Area V reactors, Tonopah Test Range, 
and Environmental Test Facilities) to production and support capabilities (e.g. Microelectronics 
Development Laboratory, Neutron Generator equipment maintenance, and the Primary Standards 
Laboratory). Sandia provides the primary standards capabilities for the nuclear security enterprise. Also 
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critical within the RTBF program are efforts to develop programs to maintain key nuclear weapons 
critical skills and develop the critical capabilities for the next generation of program needs. 

Secure Transportation Asset (STA) 

The SNL provides the research, design and engineering development, and operational support for new 
technology, mobile communications, and vehicle production. In addition, SNL conducts safety and 
security studies and analyzes risks involving nuclear weapons transportation. Sandia maintains the STA 
safely and security authorization basis, and designs, analyzes, tests, and documents all nuclear weapon 
and material cargo tie-down systems for STA ground and air transportation, engineering production, 
configuration management, and field support for the Safeguards Transporter, Safe Secure Trailer, 
Armored Tractors, and Escort Vehicles, and maintains a "24/7" emergency response capability for 
convoy missions. The SNL plant operates a Vehicle Maintenance Facility and a Mobile Electronics 
Maintenance Facility (MEMF) to support convoy operations, including specialized and secure 
maintenance/repair of the vehicle fleet and communications equipment. 

Defense Nuclear Security 

The SNL Defense Nuclear Security program provides laboratory protection measures consistent with 
requirements documented in its Site Safeguards and Security Plan (SSSP). In FY 2011, SNL will 
continue to focus on improving the efficiency of the security program, including modernization of the 
security infrastructure and implementation of technology upgrades. 

Cyber Security 

The NNSA Cyber Security program implements a flexible, comprehensive, and risk-based cyber 
security program that (a) protects the NNSA information and information assets as appropriate; (b) is 
predicated on Executive Orders; national standards; laws and regulations; and Departmental and NNSA 
orders, manuals, directives and guidance; and (c) results in a policy-driven cyber security architecture; 
aligned with the NNSA enterprise architecture; a programmatic framework and methodology that is 
based on cunent policies and procedures; and a management approach that integrates the components of 
a comprehensive cyber security program; ensures alignment of the program with NNSA and 
Departmental strategic plans and relevant plans of the CIO. 

In FY 201 1, SNL will continue improving the efficiency of the security program, including 
modernization of the security infrastructure and implementation of technology upgrades. The SNL will 
also establish a comprehensive self-assessment program for cyber security. In FY 201 1 , SNL will lead 
the effort to deploy a virtual collaboration computing incident response capability complex-wide. 

Nuclear Counterterrorism Incident Response 

SNL assists NCTIR in operating, exercising, and maintaining DOE’S capability to provide assistance to 
federal, state and local government agencies for responding to radiological accidents and incidents. The 
SNL deploys trained, qualified technical and professional personnel and specialized equipment and 
provides research and development, training, exercises, operations, maintenance and required 
coordination with other federal agencies and foreign governments to effectively address current and 
projected threats. The SNL is an active participant in the NNSA Nuclear Emergency Support Team 
(NEST), which can respond to any type of emergency involving radioactive or nuclear materials in the 
U.S. or abroad. The SNL also supports the National Technical Nuclear Forensics (NTNF) and 
Stabilization Operations programs, which will continue through the planning period. Other SNL 
activities include the conduct of operations and technical integration in support of the Joint Technical 
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Operations Team (JTOT), Accident Response Group (ARG), and Home Team (HT) in the form of 
technical support, research and development, intelligence support, field operations, and training and 
exercises. In addition, SNL provides research and support to the Office of Emergency Operations with 
unique expertise in supporting the Office of Nuclear Counterterrorism. 

Facilities and Infrastructure Recapitalization Program (FIRP) 

The SNL uses FIRP funding for projects that support refurbishment of building systems and utilities for 
mission-critical Defense Programs facilities and inffastmcture. Recapitalization projects planned for 
FY 2011 include chiller replacements supporting Sandia’s scientific and classified computing resources, 
exhaust fan and air handling unit replacements in facilities involved with critical R&D, production, 
machining activities, and additional road repairs. 

Site Stewardship 

Long Term Stewardship (LTS) activities at SNL continue to support remedial actions completed at 
263 of 265 release sites. In FY 201 1, NNSA LTS activities include program management, maintenance 
of remedies at a number of environmental restoration sites at SNL/New Mexico, and groundwater 
monitoring at SNL /California. , Energy Modernization and Investment Program activities are aimed at 
achieving Departmental energy efficiency goals. The 2011 EMIP activities support priority energy 
conservation projects that will reduce energy consumption, enhance energy independence and security 
and provide life-cycle cost effective benefits. Projects that provide the most significant contribution 
towards achievement of NNSA’s energy goals and result in cost avoidances/savings and social benefits 
will be selected from the EMIP Integrated Prioritized Project List (IPPL) for execution. 

Nonproliferation and Verification Research and Development 

The SNL Nonproliferation and Verification R&D program will develop, demonstrate, and validate 
improvements to data processing and analysis tools in support of ground-based nuclear detonation 
detection. The program will design, develop, and produce new optical detectors for the next generation 
of U.S. satellite-based monitoring nuclear/radiation detection nuclear detonation detection program. The 
SNL serves as the national center for research on Synthetic Aperture Radar systems and analysis 
methods for national security applications. The program develops new and innovative remote sensing 
technologies, radiation detection technologies, and other detection and analysis capabilities supporting 
nuclear fuel cycle monitoring missions, nuclear forensics missions, and other proliferation detection 
technology thrusts. 

International Nuclear Materials Protection and Cooperation (INMP&C) 

The INMP&C program at SNL provides experience with the design and installation of physical 
protection systems and has specific technical expertise in access delay systems; intrusion detection and 
assessment systems and associated display systems; access control systems; and vulnerability analysis 
procedures, processes and associated computer codes. The program at SNL also provides technical 
expertise to advise Russian institutes, enterprises, and government agencies as they develop and 
implement physical protection systems, regulations, and sustainability and training programs and to 
support the Second Line of Defense program. Additionally, the program at SNL supports installation of 
radiation detection equipment at border crossings and airports/seaports within both Russia and the 
Former Soviet Union States under the Second Line of Defense Core Program and at major container 
shipping terminals within the global maritime cargo transportation system under the Second Line of 
Defense Program’s Megaport Initiative, 
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Nonproliferation and International Security (NIS) 

The NIS program at SNL conducts technical exchanges and technology development under the Warhead 
and Fissile Material Transparency Program, develops nuclear transparency measures, including through 
technical analysis and teclmology development, and supports policymaking and negotiations regarding 
various arms control and nonproliferation regimes. The program also supports HEU Transparency 
Program implementation and development. The program provides support for licensing operations 
through reviews of export controlled equipment, materials and software, and analytical tools and 
technical references for use in developing recommendations on U.S. export license applications, 
international safeguards technology assessment, policy support and nonproliferation assessment, 
multilateral outreach through support efforts for policymaking and negotiations regarding various 
nonproliferation control regimes, and international cooperation, primarily in the Former Soviet Union 
but increasingly in transit states as well. The program supports regional security efforts and export 
control activities and NNSA regional security objectives, particularly with the Cooperative Monitoring 
Center. In addition, the program supports safeguards and international physical protection cooperation, 
provides vulnerability assessment support for foreign sites of interest, training to foreign nationals as 
needed, support to IAEA and USG meetings abroad to strengthen physical protection measures globally, 
additional Protocol outreach and training, and safeguards agreement implementation. The program 
helps create business opportunities for displaced weapons workers and engages former weapons of mass 
destruction scientists and engineers in civilian activity, redirecting their expertise to peaceful purposes, 
and integrating them into the larger international scientific and business communities. 

Global Threat Reduction Initiative (GTRI) 

The SNL provides significant technical, scientific, and management expertise to two of the three key 
subprograms of GTRI-Remove and Protect — supporting the comprehensive GTRI approach to 
achieving its mission to reduce and protect vulnerable nuclear and radiological material worldwide, and 
denying terrorists access to nuclear and radiological materials that could be used in weapons of mass 
destruction or other acts of terrorism. The Nuclear and Radiological Materia! Removal subprogram 
supports the removal and disposal of excess, vulnerable nuclear and radiological materials from civilian 
sites worldwide. The Nuclear and Radiological Material Protection subprogram supports the securing of 
international and domestic buildings containing high priority nuclear and radiological materials 
worldwide from theft and sabotage. 
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SAVANNAH RIVER SITE 
TABLES 


FUNDING BY PROGRAM: 



(■dollars in thousands) 

1 FY2009 1 FY2010 I FY2011 I 

NNSA 

Weapons Activities 

Directed Stockpile Work 

74,805 

40,511 

43,164 

Engineering Campaign 

750 

360 

236 

Advanced Simulation and Computing Campaign 

50 

75 

0 

Readiness Can^aign 

28,512 

30,160 

30,753 

Re^iness in Technical Base and Facilities 

104,569 

138,098 

99,496 

Nuclear Counterterrorism Incident Response 

2,332 

2,449 

2,571 

Site Stewardship 

0 

0 

1,130 

Defense Nuclear Security 

12,420 

12,668 

8,500 

Cyber Security 

3,835 

5,335 

5.835 

Subtotal Weapons Activities 

227,273 

229,656 

191,685 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification R&D 

17,414 

15,026 

14,501 

Fissile Materials Disposition 

850 

87,500 

109,289 

Global Threat Reduction Initiative 

1,830 

3,600 

23,739 

Subtotal Defense Nuclear Nonproliferation 

20,094 

106,126 

147,529 

Total, NNSA 

247,367 

335,782 

339,214 
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OUT -YEAR FUNDING: 


(dollars in thousands) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

NNSA 

Weapons Activities 

Directed Stockpile Work 

46,074 

45,250 

49,532 

64,550 

Engineering Campaign 

100 

100 

200 

250 

Readiness Campaign 

29,599 

30,156 

34,670 

35,855 

Readiness in Technical Base and Facilities 

104,026 

104,411 

105,800 

109,419 

Nuclear Coimterterrorism Incident Response 

2,700 

2,835 

2,800 

2,896 

Site Stewardship 

1,494 

1,562 

2,890 

3.523 

Defense Nuclear Security 

8,600 

8,700 

8,800 

8,900 

Cyber Security 

5,630 

5.630 

5,630 

5,630 

Subtotal Weapons Activities 

198,223 

198,644 

210,322 

231,023 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification R&D 

510 

510 

525 

539 

Fissile Materials Disposition 

76,370 

78,152 

63,838 

86,150 

Global Threat Reduction Initiative 

4.492 

3,598 

5.479 

343 

Subtotal Defense Nuclear Nonproliferation 

81,372 

82,260 

69,842 

87,032 

Total, NNSA 

279,595 

280,904 

280,164 

318,055 


Congressional Items of Interest: Construction of the Mixed-Oxide Fuel Fabrication Facility and the 
related facilities in support of U.S. plutonium disposition activities. 


Major Changes or Shifts: The FY 201 1 President’s Budget Request has consolidated all of the 
funding requests for the Fissile Materials Disposition activities within the Defense Nuclear 
Nonproliferation appropriation. 


Site Description 


INTRODUCTION: 

The Savannah River Site (SRS) spans approximately 310 square miles bordering the Savannah River in 
western South Carolina. The Department of Energy Office of Environmental Management is the site 
landlord. The Savannah River Site is designated as a National Environmental Research Park and covers 
a small portion of Aiken, Barnwell, and Allendale counties. 

The SRS Tritium Facilities, which occupy a portion of the total site, are supporting the National Nuclear 
Security Administration (NNSA) Stockpile Stewardship and Stockpile Evaluation programs, and are 
executing a plan to meet the challenges of the future through the following core missions: 
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• Provide tritium and non-tritium loaded reservoirs to meet Nuclear Weapons Stockpile Plan 
requirements; 

• Conduct the Stockpile Evaluation Program; and Extract tritium produced at TVA reactors. 

The SRS Tritium Facilities are aligned with nuclear security enterprise transformation activities. The 
SRS will remain the site for tritium supply management and provide R&D support to production 
operations and gas transfer system development. In addition, the plans are reducing its facility square 
footage by greater than 25 percent. 

ACTIVITIES: 

Directed Stockpile Work (DSW) 

The SRS activities include processing tritium and inert reservoirs and associated components in support 
of the Life Extension Program (LEP) and enduring weapon systems. The LEP activities include 
production Retrofit Evaluation System Test (REST) sinveillance, and production sampling evaluation 
associated with the refurbishment of the W76-1. Stockpile Systems categories include Limited Life 
Component Exchange (LLCE), Gas Transfer System (GTS) Surveillance, Stockpile Laboratory Tests 
(SLTs), and Life Storage Program (LSP) activities. Reservoirs and associated parts will be processed as 
necessary to support LLCE schedules pet production directive requirements for the enduring stockpile. 
Retired Systems include reservoirs returned from retired weapons that will be unloaded, welded closed 
for disposal, or managed per NNSA requirements. 

Engineering Campaign 

The SRS supports the Enhanced Surveillance subprogram of the Engineering Campaign by developing 
the tools, techniques, and procedures to advance the capabilities of the nuclear security enterprise to 
measure, analyze, calculate, and predict the effects of aging on certain weapons materials, components, 
and systems to determine if and/or when these effects will impact weapon reliability, safety, or 
performance. Specifically, the SRS role in this campaign is to develop methods for surveillance of 
tritium reservoirs and other Gas Transfer System components as well as provide power management 
technology support. 

Readiness Campaign 

The SRS supports the following Readiness Campaign subprograms: 

• Advanced Design and Production Technologies (ADAPT) examines modem and emerging 
technologies and applies them to the development of new or replacement design and production 
capabilities in those cases where the modem technology would lead to cost-effective lean processes; 
shortened cycle times, built-in quality and acceptance; closer integration of activities across the 
nuclear security enterprise; a more productive workforce; and agile processes that enhance 
responsiveness to future national security needs. 

• Stockpile Readiness examines modem and emerging technologies and applies them to the 
development of new or replacement design and production capabilities in those cases where modem 
technology would lead to cost-effective lean processes, shortened cycle times, built-in quality and 
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acceptance, closer integration of activities across the national security enterprise, a more production 
workforce, and agile processes that enhance responsiveness to future national security needs. 

• Tritium Readiness manages the TEF extraction operations to extract tritium safely, efficiently, and 
economically from commercially irradiated TPBARs, provide related technical liaison with the 
TPBAR development, irradiation and transportation activities, and provide technical and program 
support to the Tritium Readiness manager in accordance with annual or specific tasking guidance. 
The SRS primarily supports the TEF operations. 

Readiness in Technical Base and Facilities (RTBF) 

The RTBF program at SRS maintains the facilities and infrastructure in a readiness state in support of 
the DSW missions, including LEPs, Stockpile Services, and Production Support. Operations of 
Facilities include facilities management and support activities for mission operations. Preventive, 
predictive, and corrective maintenance of process and infrastructure equipment/facilities are performed. 
Environmental, safety, and health activities are conducted to ensure the well being of SRS workers, the 
public, and the environment, as well as developing and providing updates to the Authorization Bases. 
Contracted costs of providing utilities to the SRS Tritium Facilities are included. Capital equipment and 
general plant projects that meet base maintenance and infrastructure needs are planned and executed to 
maintain the safety, utility, and capability of the process facilities. Material Recycle and Recovery 
involves recovery and purification of tritium, deuterium, and helium-3 gases from reservoir recycle gas, 
hydride storage vessels, and facility effluent-cleanup systems. The SRS performs physical maintenance 
of various shipping containers, and provides operational, regulatory, and technical support of Pressure 
Vessels. The SRS also designs and tests replacement shipping containers for use within the DOE 
Complex. 

Defense Nuclear Security 

The SRS Defense Nuclear Security program provides security for the Tritium Facility consistent with 
requirements documented in its approved facility Master Security Plan. In FY 201 1, the security 
program will also focus on ensuring NNSA’s role in MOX and PDCF security are fully supported. 

Cyber Security 

The NNSA Cyber Security program implements a flexible, comprehensive, and risk-based cyber 
security program that (a) protects the NNSA information and information assets; (b) is predicated on 
Executive Orders; national standards; laws and regulations; Departmental and NNSA orders, manuals, 
directives and guidance; and (c) results in a policy-driven cyber security architecture; aligned with the 
NNSA enterprise architecture; a programmatic framework and methodology that is based on current 
policies and procedures; and a management approach that integrates all the components of a 
comprehensive cyber security program; ensures alignment of the program with the NNSA and 
Departmental strategic plans and relevant plans of the CIO. 

In FY 2010, SRS will implement an effective risk management program for cyber security to ensure 
protection of NNSA information and information assets. For FY 2011, SRS will implement effective 
mechanisms to identify cyber security vulnerabilities and threats to the computing infrastructure. 
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Facilities and Infrastructure Recapitalization Program (FIRP) 

The FIRP has allowed the SRS to achieve a reduction of the baseline deferred maintenance to facilities 
and infrastructure, including roof replacements, renovations to end-of-life electrical distribution systems 
and fire protection systems, and replacement of HVAC systems. In FY 201 1, FIRP funds will continue 
to support high-priority projects that restore and rehabilitate mission critical facilities and infrastructure. 
Specific projects include electrical and plumbing repairs, supply fan refurbishments, and replacement of 
an Uninterruptable Power System (UPS). 

Site Stewardship 

In FY 2011, Site Stewardship efforts will be directed toward Energy Modernization and Investment 
Program activities aimed at achieving Departmental energy efficiency goals. The 201 1 EMIP activities 
support priority energy conservation projects that will reduce energy consumption, enhance energy 
independence and security and provide life-cycle cost effective benefits. Projects that provide the most 
significant contribution towards achievement of NNSA’s energy goals and result in cost 
avoidances/savings and social benefits will be selected from the EMIP Integrated Prioritized Project List 
(IPPL) for execution. 

Fissile Materials Disposition (FMD) 

The FMD program at the Savatmah River Site (SRS) supports disposition of U.S. plutoniiun and has the 
overall lead for the Mixed-Oxide (MOX) Fuel Fabrication Facility (MFFF), the Waste Solidification 
Building (WSB) and the Pit Disassembly and Conversion (PDC) Project. The SRS will provide project 
and contract management support for the U.S. plutonium disposition program, which includes MFFF, 
PDC and the WSB. A DOE prime contractor, Shaw AREVA MOX Services, is responsible for the 
design and construction of the MOX FFF, and the site M&O is responsible for construction and 
operation of the WSB. In addition, during the construction phase, the site M&O contractor is 
responsible for the site infrastructure, electric power, water and sewer, roads, communications, waste 
management, fire protection, security and related services for the MFFF project, and integration, design 
authority, and operation of the PDC Project. Finally, the FMD program provides support for 
qualification, irradiation, transportation, and procurement and characterization of feed materials for 
MOX fuel. 

Nonproliferation and Verification Research and Development 

The Nonproliferation and Verification R&D program at SRS provides nuclear materials analysis efforts 
(advance mass spectrometry developments, ultra-sensitive separation, and detection techniques) and 
characterization of nuclear materials. The program also provides state-of-the-art scientific research to 
define improved effluent collection systems and develops new and irmovative proliferation detection 
technologies and analysis capabilities supporting nuclear fuel cycle monitoring missions, nuclear 
forensics missions, and other proliferation detection technology thrusts. 

Nonproliferation and International Security (NIS) 

The NIS program at SRS provides safeguards and export control support, specifically in the area of 
vulnerability assessment support for foreign sites of interest, necessary training to foreign nationals. 
Additional Protocol outreach and training, and safeguards agreement implementation. The NIS program 
supports implementation of the U.S.-Russia Plutonium Production Reactor Agreement and 
denuclearization efforts in North Korea. The program supports licensing operations through reviews of 
export controlled equipment, materials and software, and analytical tools and technical references for 
use in developing recommendations on U.S. export license applications and interdictions, including 
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managing and providing WMD training to Department of Homeland Security and other enforcement 
agencies, and technical reach-back on enforcement investigations along with ANL, KCP, LANL, LLNL, 
ORNL, PNNL and SNL. The MIS program supports domestic and foreign training and other 
engagement on strategic trade and export controls. 

Global Threat Reduction Initiative (GTRI) 

Savannah River Site provides significant technical, scientific, and management expertise to one of the 
three key subprograms of GTRI-Remove — supporting the comprehensive GTRI approach to achieving 
its mission to reduce and protect vulnerable nuclear and radiological material worldwide, and denying 
terrorists access to nuclear and radiological materials that could be used in weapons of mass destruction 
or other acts of terrorism. The Nuclear and Radiological Material Removal subprogram supports the 
removal and disposal of excess, vulnerable nuclear and radiological materials &om civilian sites 
worldwide. 
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y-12 NATIONAL SECURITY COMPLEX 
TABLES 


FUNDING BY PROGRAM: 



(dollars in thousands) 

1 FY2009 1 FY2010 I FY2011 I 

NNSA 

Weapons Activities 

Directed Stockpile Work 

173,411 

212,140 

223,298 

Engineermg Campaign 

3,986 

3,347 

3,500 

Advanced Simulation and Computing Campaign 

350 

725 

500 

Readiness Can^ai^ 

20,809 

5,019 

11,781 

Readiness in Technical B^^e and Facilities 

421,564 

403,029 

403,988 

Secure Transportation Asset 

3,171 

3,350 

3,278 

Nuclear Counterterrorism Incident Response 

1,217 

1,278 

1,342 

Facilities and Infrastructure Recapitalization Program 

42,905 

20,722 

21,069 

Site Stewardship 

0 

7,000 

8,000 

Defense Nuclear Security 

162,980 

211,000 

148,000 

Cyber Security 

7,587 

7,587 

7,587 

Subtotal Weapons Activities 

837,980 

875,197 

832^343 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification Research & Development 

2,446 

1,921 

1,854 

Nonproliferation and International Security 

1,338 

1,491 

1,391 

International Nuclear Materials Protection and Cooperation 

2,762 

2,572 

1,702 

Fissile Materials Disposition 

14,951 

13,191 

9,420 

Global Threat Reduction Initiative 

7,096 

12,855 

38,706 

Subtotal Defense Nuclear Nonproliferation 

28,593 

32,030 

53,073 

Total, NNSA 

866,573 

907,227 

885,416 
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OUT-YEAR FUNDING: 


NNSA 

Weapons Activities 
Directed Stockpile Work 
Engineering Campaign 
Readiness in Technical Base and Facilities 
Secure Transportation .^set 
Nuclear Counterterrorism Incident Response 
Facilities and Infrastnicture Recapitalization Program 
Site Stewardship 
Defense Nuclear Security 
Cyber Security 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and Verification Research & Development 
Nonproliferation and International Security 
International Nuclear Materials Protection and Cooperation 
Fissile Materials Disposition 
Global Threat Reduction Initiative 
Subtotal Defense Nuclear Nonproliferation 
Total, NNSA 


(dollars in thousands) 


FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

242,118 

248,189 

252,446 

270,039 

3,500 

3,080 

3,500 

3,430 

424,797 

494,632 

559,234 

614,117 

3,318 

3,248 

3,288 

3,411 

1,409 

1,479 

1,496 

1,511 

21,069 

21,069 

0 

0 

10,708 

11,212 

21,173 

25,919 

149,000 

151,200 

152,800 

154,100 

7,264 

7,264 

7,264 

7,264 

863,183 

941A73 

1,001401 

1,079,791 

9,037 

9,246 

9,482 

9,719 

1,437 

1,474 

1,515 

1,621 

1,757 

1,170 

1,170 

1,309 

9,425 

7,225 

7,225 

7,338 

28.390 

32,647 

59,167 

58,488 

50,046 

51,762 

78,559 

78,475 

913,229 

993,135 

1,079,760 

1,158,266 


Congressional Items of Interest: Completed construction of the Highly Enriched Uranium Materials 
Facility and continue support for the Uranium Processing Facility. 

Major Changes or Shifts: This site is undergoing a major transformation that is closely aligned with 
the NNSA nuclear security enterprise planning. 

Site Description 


INTRODUCTION: 

The Y-12 National Security Complex is located in the Bear Creek Valley of East Tennessee, adjacent to 
Oak Ridge, and approximately 15 miles from Knoxville, Tennessee. The facility is located on 
811 acres, spanning 2.5 miles, with some 500 buildings that house some 7 million square feet of 
laboratory, machining, dismantlement, and research and development areas. 

The Y-12 role includes the following activities: 

• Manufacturing and assessing nuclear-weapon secondaries, cases, and other weapons components; 

• Dismantling weapons secondaries returned from the stockpile; 
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• Providing safe and secure storage and management of special nuclear material; 

• Supplying special nuclear material for use in naval reactors; 

• Promoting international nuclear safety and nonproliferation; 

• Reducing global dangers from weapons of mass destruction; and 

• Supporting U.S. leadership in science and technology. 

The transformation for Y- 12 reflects consolidation of storage and manufacturing operations of special 
nuclear material (SNM), footprint reduction, and revitalization and construction of the Highly Enriched 
Uranium Materials Facility (HEUMF) and construction of the Uranium Processing Facility (UPF). In 
addition, the Protected Area Reduction Project (PARP) will complete the high security area perimeter 
and a future proposal, the Consolidated Manufacturing Complex (CMC) will consolidate all non- 
enriched uranium manufacturing operations. The completion of both near-term and long-term actions 
will enable: 

• Reducing the site “footprint” by nearly 90 percent, thereby shrinking the requirement for high levels 
of security for special nuclear materials; 

• Consolidating, manufacturing and processing operations to reduce the number of facilities square 
footage required, improve workflow efficiencies, and facilitate reduction of high-security perimeter; 

• Consolidating material storage operations to reduce the number of buildings, square footage, and 
long-term maintenance operating cost; 

• Consolidating administrative and technical operations into permanent and new facilities based on 
functional, security, and workflow requirements; and 

• Consolidating plant support operations into permanent new facilities to improve workflow efficiency 
and reduce long-term maintenance, operation and security costs. 

ACTIVITIES: 

Directed Stockpile Work (DSW) 

The DSW Y-12 activities include weapon secondary manufacturing, quality evaluation, disposition, and 
case manufacturing. The Y-12 supports increased emphasis on conducting surveillance of the existing 
stockpile, predicting its life, performing refurbishments for the Life Extension Program (LEP), 
dismantling weapons, and providing safe, secure management, and storage of the nation’s inventory of 
highly enriched uranium (HEU) and other weapons materials. Significant tasks include the steady-state 
rate production of the W76-1 LEP. Stockpile Systems quality evaluations will also continue, as will 
dismantlement of selected retired weapon systems. 
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Engineering Campaign 

The Engineering Campaign at Y-12 supports the Enhanced Surveillance subprogram activity by 
providing improved surveillance tools, diagnostics and methods, including non-destructive techniques 
for canned sub-assemblies, cases, and nonnuclear components to the DSW program for transforming 
surveillance to be more predictive in finding defects in weapons. Lifetime-prediction efforts include 
work to improve knowledge of weapon materials, materials interactions, and aging phenomena. 

Readiness Campaign 

The Readiness Campaign at Y-12 maintains supports the following subprograms. 

• Advanced Design and Production Technologies (ADAPT) examines modem and emerging 
technologies and applies them to the development of new or replacement design and production 
capabilities in those cases where the modem technology would lead to cost-effective, lean processes, 
shortened cycle times, built-in quality and acceptance, closer integration of activities across the 
nuclear Security Enterprise, a more productive workforce, and agile processes that enhance 
responsiveness to future national security needs.. 

• Noimuclear Readiness provides the electrical, electronic, and mechanical capabilities required to 
weaponize a nuclear explosive. This activity deploys the product development and production 
capabilities required to support nonnuclear product requirements. Nonnuclear functions range from 
weapon command and control to examining performance during deployment simulations, including 
weapon structural features, neutron generators, tritium reservoirs, detonators and component testers. 

• Stockpile Readiness examines modem and emerging technologies and applies them to the 
development of new or replacement design and production capabilities in those cases where modem 
technology would lead to cost-effective lean processes, shortened cycle times, built-in quality and 
acceptance, closer integration of activities across the national security enterprise, a more productive 
workforce, and agile processes that enhance responsiveness to the future national security needs. 

Readiness in Technicai Base and Facilities (RTBF) 

The RTBF program ensures the readiness of the facilities, infrastructure, materials, and personnel to 
support Defense Programs mission objectives at Y-12. 

The elements of the Y-12 RTBF Program include the following: 

• Maintaining base operations support for the entire site infrasfructure of approximately 350 Y-12 
buildings, as well as base operations including maintenance, utilities, and compliance; 

• Providing constmction line item management, including all pre-conceptual planning and other 
project costs (OPC) for all RTBF-funded line items; 

• Developing and updating the master site plan and Ten Year Site Plans (TYSP); 

• Providing inter- and intra-site containers for the transportation of SNM and waste; 

• Providing for the management and storage of HEU and other SNM; 
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• Managing legacy material disposition to promote footprint reduction and compliance with security 
requirements; 

• Providing for the recycle and recovery of HEU and Lithium; 

• Managing responsibilities associated with the Chronic Beryllium Disease Prevention Program 
(CBDPP); and 

• Consolidating excess uranium and other nuclear materials from the Y-12 Plant. 

Construction of the Highly Enriched Uranium Materials Facility (HEUMF) has been completed, and the 
Uranium Processing Facility (UPF) design is underway. These facilities will provide modem, 
consolidated enriched uranium storage and production and to enable the 90 percent reduction of the high 
security area. 

Facilities and Infrastructure Recapitalization Program (FIRP) 

The facility conditions of Y-12 are noticeably improved due in large measure to the aggressive 
execution of the Facilities and Infrastmcture Recapitalization Program. The FIRP at Y-12 has 
established a deferred maintenance reduction program focused on mission facilities and infrastmcture 
projects that directly support Directed Stockpile Work (DSW), Campaigns, and transformation of the 
Enterprise. In FY 201 1, recapitalization projects will address deficiencies for electrical, mechanical, 
utility, specialty and structural systems across the site. One major disposition project will facilitate the 
constmction of a new fence that will effectively reduce the protected area by 50 percent. The FIRP at 
Y-12 will also continue to participate in the Enterprise’s Roof Asset Management Program (RAMP) to 
correct priority deficiencies and extend the life of the site’s roofing assets. 

Site Stewardship 

In FY 201 1, Site Stewardship efforts will be directed toward reducing/consolidating SNM inventories 
and Energy Modernization and Investment Program activities aimed at achieving Departmental energy 
efficiency goals. The 201 1 EMIP activities support priority energy conservation projects that will 
reduce energy consumption, enhance energy independence and security and provide life-cycle cost 
effective benefits. Projects that provide the most significant contribution towards achievement of 
NNSA’s energy goals and result in cost savings and social benefits will be selected from the EMIP 
Integrated Prioritized Project List (IPPL) for execution. 

Secure Transportation Asset (STA) 

The B&W Y-12 provides facilities and support for the Federal Agent force at Agent Operations Eastern 
Command. The Y-12 plant operates a Vehicle Maintenance Facility and a Mobile Electronic 
Maintenance Facility to support convoy operations, including specialized and secure maintenance/reparr 
of the vehicle fleet and communications equipment. The plant also maintains facilities for Federal 
Agent training and mission operations. 

Defense Nuclear Security 

The Defense Nuclear Security’s physical security program at the Y-12 National Security Complex is 
administered by the Y-12 Site Office. The Defense Nuclear Security program provides protection 
measures consistent with protection requirements documented in the facility Site Safeguards and 
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Security Plan (SSSP). In FY 201 1, activities will focus on development of the 2008 Graded Security 
Protection (GSP) policy implementation plan, including consolidation of SNM, adding protective force 
posts and redeploying protective force personnel, implement new vehicle delay measures, and other 
interim barrier features. The Y-12 Defense Nuclear Security Program will continue to focus on 
improving the efficiency of the security program, including modernization of the security inj&astructure 
and implementation of technology upgrades. 

Cyber Security 

The Cyber Security program at the Y-12 National Security Complex is administered by the Y-12 Site 
Office. The Cyber Security program implements a flexible, comprehensive, and risk-based program that 
(a) protects the NNSA information and information assets; (b) is predicated on Executive Orders; 
national standards; laws and regulations; Departmental and NNSA orders, manuals, directives, and 
guidance; and (c) results in a policy-driven cyber security architecture; aligned with the NNSA 
enterprise architecture; a programmatic framework and methodology that is based on current policies 
and procedures; and a management approach that integrates all of the components of a comprehensive 
cyber security program; ensures alignment of the program with the NNSA and Departmental strategic 
plans and relevant plans of the CIO. 

In FY 2011, the Y-12 cyber security program will ensure preventive maintenance measures for cyber 
security within the Y-12 computing infrastructure. Also, Y-12 will establish a risk program to address 
the implementation of wireless technologies site-wide. In FY 201 1, Y-12 will implement cyber 
protection measures consistent with national protection requirements. 

Fissile Materials Disposition (FMD) 

The Y-12 FMD program supports disposition activities through the HEU Disposition Program Office. 
The program also provides form conversions and packaging of siuplus HEU for shipment to down- 
blending contractors. 

The FMD program provides for planning and implementation of HEU disposition activities, which 
include blending and transfer of off-specification materials to the Tennessee Valley Authority, transfer 
of materials to Nuclear Fuel Services for down-blending associated with the Reliable Fuel Supply 
initiative, and the MOX LEU Backup Inventory Project, tracking and evaluation of surplus HEU 
inventories, and planning for disposition of unallocated surplus HEU material. The FMD program 
supports planning and implementing the disposition program in areas of strategic and tactical planning, 
oversight, technical analyses, regulatory coordination, business development and marketing, and 
coordination of interfaces among key participants and stakeholders. The program also manages the 
design, certification, and procurement of shipping containers for surplus HEU and plutonium. 

NonproUferation and Verification Research and Development 

The Y-12 program supports the Nonproliferation R&D Simulation, Algorithm, and Modeling team 
effort with assessment support. Additionally, the Y-12 program supports advanced materials analysis 
and enrichment studies. 

Global Threat Reduction Initiative (GTRI) 

The Y-12 National Security Complex provides significant technical, scientific, and management 
expertise to the three key subprograms of GTRI-Convert, Remove, and Protect — supporting the 
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comprehensive GTRI approach to achieving its mission to reduce and protect vulnerable nuclear and 
radiological material worldwide, and denying terrorists access to nuclear and radiological materials that 
could be used in weapons of mass destruction or other acts of terrorism. The Highly Eiuiched Uranium 
(HEU) Reactor Conversion subprogram supports the conversion or verified shutdown of domestic and 
international civilian research reactors and isotope production facilities from HEU to Low Enriched 
Uranium, The Nuclear and Radiological Material Removal subprogram supports the removal and 
disposal of excess, vulnerable nuclear and radiological materials from civilian sites worldwide. The 
Nuclear and Radiological Material Protection subprogram supports the securing of international and 
domestic buildings containing high priority nuclear and radiological materials worldwide from theft and 
sabotage. 
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ARGONNE NATIONAL LABORATORY 
FUNDING BY PROGRAM: 


(dollars m thousands) 



1 FY2009 1 

FY2010 1 

FY20U 1 

NNSA 




Weapons Activities 

Advanced Simulation and Computing Campaign 

0 

1,000 

0 

Readiness in Technical Base and Facilities 

937 

380 

0 

Nuclear Counterterrorism Incident Response 

2,188 

2,297 

2,412 

Subtotal Weapons Activities 

Defense Nuclear Nonproliferation 

3,125 

3,677 

2,412 

Nonproliferation and Verification Research & Development 

3,275 

2,826 

2,727 

Nonproliferation and International Security 

5,977 

6,662 

6,213 

International Nuclear Materials Protection and Cooperation 

2,509 

2,237 

766 

Global Threat Reduction Initiative 

30,615 

38,125 

54,129 

Subtotal Defense Nuclear Nonproliferation 

42,376 

49,850 

63,835 

Total, NNSA 

45,501 

53,527 

66,247 

OUT-VEAR FUNDING: 





(dollars in thousands) 


[ 

FY2012 1 Fy2013 I 

FY2014 1 

FY2015 1 

NNSA 




Weapons Activities 

Nuclear Counterterrorism Incident Response 

2,480 2,280 

2,305 

2,200 

Subtotal Weapons Activities 

Defense Nuclear Nonproliferation 

2,480 2,280 

2,305 

2,200 

Nonproliferation and International Security 

6,419 6,586 

6,768 

7,242 

International Nuclear Materials Protection and Cooperation 

788 423 

427 

434 

Global Threat Reduction Initiative 

60,402 65,750 

78,267 

90,290 

Subtotal Defense Nuclear Nonproliferation 

67,609 72,759 

85,462 

97,966 

Total, NNSA 

70,089 75,039 

87,767 

100,166 


Congressional Items of Interest: None 
Major Changes or Shifts: None 


Site Description 


INTRODUCTION: 

The Argonne National Laboratory (ANL) is not a National Nuclear Security Administration (NNSA) 
managed site. The Office of Science is the site landlord for the Department of Energy. However, 
significant NNSA work is conducted at the site. 
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ACTIVITIES: 

Nuclear Counterterrorism Incident Response 

The Nuclear Counterterrorism Incident Response Radiological Assistance Program (RAP) at Argonne is 
the second largest Regional Response Coordinator, In FV 201 1, the program will continue to provide 
emergency response training assistance to federal, state, tribal and local governments through the WMD 
First Responder Training program and technical integration. 

Nonproliferation and Verification Research and Development 

The Argonne program supports the Nonproliferation R&D Simulation, Algorithm, and Modeling team 
effort with assessment support. Additionally, the program looks at advanced methods in modeling 
validation. 

Global Threat Reduction Initiative (GTRI) 

The Argonne National Laboratory (ANL) provides significant technical, scientific, and management 
expertise to the three key subprograms of GTRI-Convert, Remove, and Protect — supporting the 
comprehensive GTRI approach to achieving its mission to reduce and protect vulnerable nuclear and 
radiological material worldwide, and denying terrorists access to nuclear and radiological materials that 
could be used in weapons of mass destruction or other acts of terrorism. The Highly Enriched Uranium 
(HEU) Reactor Conversion subprogram supports the conversion or verified shutdown of domestic and 
international civilian research reactors and isotope production facilities from HEU to Low Enriched 
Uranium. The Nuclear and Radiological Material Removal subprogram supports the removal and 
disposal of excess, vulnerable nuclear and radiological materials from civilian sites worldwide. The 
Nuclear and Radiological Material Protection subprogram supports the securing of international and 
domestic buildings containing high priority nuclear and radiological materials worldwide from theft and 
sabotage. 

Nonproliferation and International Security (NIS) 

In FY 201 1, the NIS program will continue to provide safeguards and export control support, 
specifically in the area of vulnerability assessment support for foreign sites of interest, training to 
foreign nationals as needed. Additional Protocol outreach and training, and safeguards agreement 
implementation. The NIS program supports implementation of the HEU Transparency Program 
implementation and supports denuclearization efforts in North Korea. The NIS program supports 
licensing operations through reviews of export controlled equipment, materials and software, and 
analytical tools and technical references for use in developing recommendations on U.S. export license 
applications and interdictions, including managing and providing WMD training to Department of 
Homeland Security and other enforcement agencies, and technical reach back on enforcement 
investigations with ANL, KCP, LANL, LLNL, ORNL, PNNL, and SNL. The NIS program supports 
domestic and foreign training and other engagement on strategic trade and export controls. 
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BROOKHAVEN NATIONAL LABORATORY 
TABLES 


FUNDING BY PROGRAM: 


NNSA 

Weapons Activities 

Readiness in Technical Base and Facilities 
Nuclear Counterterrorism Incident Response 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and Verification R&D 
Nonproliferation and International Security 
International Nuclear Materials Protection and Cooperation 
Global Threat Reduction Initiative 
Subtotal Defense Nuclear Nonproliferation 
Total, NNSA 

OUT-YEAR FUNDING: 


NNSA 

Weapons Activities 

Nuclear Counterterrorism Incident Response 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and Verification R&D 
Nonproliferation and International Security 
International Nuclear Materials Protection and Cooperation 
Global Threat Reduction Iititiative 
Subtotal Defense Nuclear Nonproliferation 
Total, NNSA 


(doliais in thousands) 

1 FY2009 1 

FY2010 1 FY20n I 

235 

150 

0 

1,702 

1,787 

1,876 

1,937 

1,937 

1,876 

2,221 

1,916 

1,849 

3,919 

5,868 

4,074 

30,601 

18,169 

31,699 

457 

460 

543 

37,198 

26,413 

38,165 

39,135 

28,350 

40,041 


(dollars in thousands) 

1 FY2012 1 

FY2013 1 FY2014 I FY2015 1 

1,970 

2,019 

2,042 

2,060 

1,970 

2,019 

2,042 

2,060 

1,734 

1,774 

1,820 

1,866 

4,209 

4,318 

4,438 

4,748 

27,581 

18,112 

18,112 

18,989 

790 

938 

1094 

1307 

34,314 

25,142 

25,464 

26.910 

36,284 

27,161 

27,506 

28,970 


Congressional Items of Interest: None 
Major Changes or Shifts: None 


Site Description 

INTRODUCTION: 

The Brookhaven National Laboratory (BNL) is not a National Nuclear Security Administration (NNSA) 
managed site. The Office of Science is the site landlord for the Department of Energy. However, 
significant NNSA work is conducted at the site. 
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ACTIVITIES: 

Nuclear Counterterrorism Incident Response 

The Nuclear Counterterrorism Incident Response Radiological Assistance Program (RAP) at 
Brookhaven is the largest Regional Response Coordinator for first response radiological assistance to 
protect the health and safety of the public and the environment. In FY 201 1, the RAP will focus on 
emergency response training, joint participation drills, exercises and support. 

Nonproliferation and Verification Research and Development 

The BNL Nonproliferation and Verification R&D program develops radiation detection, scientific 
foundations, and instrumentation to improve the technical foundations of radiation detection through 
demonstrations of advanced concepts and systems to detect and track fissile materials. 

Nonproliferation and International Security (NIS) 

The BNL NIS program supports international safeguards technology assessment, policy support and 
nonproliferation assessment. The BNL NIS program supports international cooperation efforts, 
including scientist engagement and redirection efforts in the former Soviet Union. Additionally, the 
BNL NIS program provides support for conducting technical exchanges and technology development 
under the Warhead and Fissile Material Transparency Program and development of nuclear transparency 
measures as well as denuclearization work in N. Korea and the U.S. Support Program to IAEA 
Safeguards. 

International Nuclear Materials Protection and Cooperation (MPC&A) 

The INMP&C program at BNL provides experience in the design and implementation of MPC&A 
upgrades on Russian facilities by virtue of their actual work at such facilities and by their involvement 
with developing MPC&A approaches for such facilities. The BNL provides experience in contracting 
with various Russian vendors, including govemment-run institutes, and contracts all of the down 
blending activities for material conversion and consolidation. Also, the BNL provides support in the 
development and delivery of MPC&A training courses, as well as support for the Material Control and 
Accountability Measurements Project. The BNL is the lead laboratory that provides support for the 
MPC&A Operations Monitoring Project, the Technical Survey Team Project, the Insider Threat Review 
Project, and for the Project Plarming and Effectiveness Project. 
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CHICAGO OPERATIONS OFFICE 
TABLES 


FUNDING BY PROGRAM: 


(dollars in thousands) 



[ 

FY2009 i 

FY2010 1 

FY20n 1 

NNSA 

Weapons Activities 

Inertia! Confinement Fusionignition and High Yield Campaign 
Advanced Simulation and Computing Campaign 

Readiness Campaign 


0 

5,530 

33,432 

5 

5.699 

9.700 

0 

4,800 

9,436 

Subtotal Weapons Activities 


38,962 

15,404 

14,236 

Total, NNSA 


38,962 

15,404 

14,236 

OUT-YEAR FUNDING: 


(dollars in thousands) 



1 FY2012 1 

FY2013 1 

FY2014 1 

FY2015 1 

NNSA 

Weapons Activities 

Readiness Campaign 

46,969 

35,943 

30,983 

32,385 

Subtotal Weapons Activities 

46,969 

35,943 

30,983 

32A85 

Total, NNSA 

46,969 

35,943 

30,983 

32^85 


Congressional Items of Interest: None 
Major Changes or Shifts: None 


Site Description 


INTRODUCTION: 

The Chicago Operations Office (CHO) is not a National Nuclear Security Administration (NNSA) 
managed site operation within the Department of Energy. However, significant NNSA work is 
conducted through CHO using the office’s technical and administrative expertise, and funding and 
contracting arrangements. 

ACnVlTIES: 

Readiness Campaign 

The Readiness Campaign CHO program supports the Tritium Readiness activity that re-established and 
operates the tritium production capability to sustain the nuclear weapons stockpile. The activity is being 
implemented at the Tennessee Valley Authority’s Watts Bar reactor. 
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IDAHO NATIONAL LABORATORY 
TABLES 


FUNDING BY PROGRAM: 


NNSA 

Weapons Activities 
Directed Stockpile Work 
Readiness Campaign 

Readiness in Technical Base and Facilities 
Nuclear Cotmterterrorism Incident Response 
Site Stewardship 

Congressionally Directed Projects 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and Verification R&D 
Nonproliferation and International Security 
International Nuclear Materials Protection and Cooperation 
Global Threat Reduction Initiative 
Subtotal Defense Nuclear Nonproliferation 
Naval Reactors 
Total, NNSA 

OUT-YEAR FUNDING: 

NNSA 

Weapons Activities 

Nuclear Counterterrorism Incident Response 
Site Stewardship 
Subtotal Weapons Activities 
Defense Nuclear Nonproliferation 
Nonproliferation and Verification R&D 
Nonproliferation and International Security 
International Nuclear Materials Protection and Cooperation 
Global Threat Reduction Initiative 
Subtotal Defense Nuclear Nonproliferation 
Naval Reactors 
Total, NNSA 


(dollars 

in thousands) 

1 FY2009 1 FY20i0 | 

FY20n 1 

194 

0 

0 

2,193 

2,595 

3,419 

3,840 

4,745 

0 

586 

615 

646 

0 

0 

5,880 

952 

0 

0 

7,765 

7,955 

9,945 

4,595 

2,630 

2,538 

7,265 

8,098 

7,552 

1,518 

2,525 

524 

122,743 

86,049 

122,842 

136,121 

9932 

133,456 

68,900 

79,200 

93,400 

212,786 

186,457 

236,801 


(dollars in thousands) 

1 FY2012 1 

FY2013 1 

FY2014 ! 

FY2015 1 

678 

4,305 

712 

4,620 

720 

5.250 

727 

5.250 

4,983 

5,332 

5,970 

5,977 

4,867 

4,980 

5,107 

5,234 

7,802 

8,005 

8,227 

8,802 

478 

195 

195 

218 

108,220 

101,217 

118.806 

132,485 

121,367 

114397 

132335 

146,739 

105,000 

73300 

70300 

91,600 

231,350 

193,029 

208,605 

244,316 


Congressional Items of Interest: None 
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Major Changes or Shifts: None 


Site Description 


INTRODUCTION: 

The Idaho National Laboratory (INL) is not a National Nuclear Security Administration (NNSA) 
managed site. The Office of Nuclear Energy is the site landlord for the Department of Energy. 

However, significant NNSA work is conducted at the site. 

ACTTVITIES: 

Readiness Campaign 

The Readiness Campaign INL program supports the Tritium Readiness that re-established and operates 
the tritium production capability to sustain the nuclear weapons stockpile 

Site Stewardship 

The Site Stewardship program will initiate the treatment and permanent disposition of certain NNSA 
materials currently stored at the INL. 

Global Threat Reduction Initiative (GTRI) 

The Idaho National Laboratory provides significant technical, scientific, and management expertise to 
the three key subprograms of GTRI-Convert, Remove, and Protect — supporting the comprehensive 
GTRI approach to achieving its mission to reduce and protect vulnerable nuclear and radiological 
material worldwide, and denying terrorists access to nuclear and radiological materials that could be 
used in weapons of mass destruction or other acts of terrorism. The Highly Enriched Uranium (HEU) 
Reactor Conversion subprogram supports the conversion or verified shutdown of domestic and 
international civilian research reactors and isotope production facilities from HEU to Low Enriched 
Uranium. The Nuclear and Radiological Material Removal subprogram supports the removal and 
disposal of excess, vulnerable nuclear and radiological materials from civilian sites worldwide. The 
Nuclear and Radiological Material Protection subprogram supports the securing of international and 
domestic buildings containing high priority nuclear and radiological materials worldwide from theft and 
sabotage. 

Nonproliferation and Verification Research and Development 

The Nonproliferation and Verification R&D program at INL provides research to assess alternative 
fissile material production methods and advanced nuclear fuel cycle development and improvements to 
advanced detector materials. 

Nonproliferation and International Security (NIS) 

The INL NIS program provides support for conducting technical exchanges and development of nuclear 
transparency measures under the Warhead Dismantlement of Fissile Material Transparency program. 
The NIS program at INL includes Safeguards by Design (SBD) and NGSI Human Capita! Development. 
Activities for SBD include preparation of SBD Guidance documents and Industry engagement. The 
SBD Guidance documents are intended to provide the designer of a new nuclear facility a description of 
requirements, best practices, and advanced concepts for safeguards. Engagement with industry provides 
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an opportunity to further develop SBD concepts and share Guidance documents. The NGSI Human 
Capital Development program utilized several venues, (I) the post-doctoral fellowship program, 

(2) VTC safeguards lectures, and (3) summer safeguards internships. In addition, the program supports 
international safeguards cooperation and implementation. 

Naval Reactors (NR) 

The NR Advance Test Reactor (ATR) is designed to evaluate the effects of intense radiation on material 
samples, especially nuclear fuels. The principal customer for the ATR over most of its lifetime has been 
the NR program. The ATR produces very high neutron flux, which allows the effects of many years of 
operation in other reactor environments to be simulated in as short as one-tenth the time. Subsequent 
evaluations of test specimens in the NR Expended Core Facility and the Knolls Atomic Power 
Laboratory Radioactive Materials Laboratory facilities are the main source of data on the performance 
of reactor fuel, poison, and structural materials under irradiated conditions. Naval Reactors continues to 
develop enhanced systems for high temperature irradiation testing with precise temperature control and 
environmental monitoring in the ATR. 
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OAK JUDGE NATIONAL LABORATORY 
TABLES 

FUNDING BY PROGRAM: 


(doHare in thousands) 



1 FY2009 1 

FY2010 1 

FY2011 1 

NNSA 

Weapons Activities 

Directed Stockpile Work 

0 

15 

0 

Science Campaign 

368 

0 

0 

Advanced Simulation and Computing Campaign 

469 

482 

552 

Readiness in Technical Base and Facilities 

3,806 

2,774 

0 

Nuclear Counterterrorism Incident Response 

1,199 

1,259 

1,322 

Site Stewardship 

0 

0 

4,000 

Subtotal Weapons Activities 

5,842 

4,530 

5,874 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification R&D 

25,862 

22,315 

21,536 

Nonproliferation and International Security 

20,476 

25,324 

21,285 

International Nuclear Materials Protection and Cooperation 

110,378 

120,387 

111,279 

Fissile Materials Disposition 

0 

0 

105,000 

Global Threat Reduction Initiative 

20,458 

11,345 

17,617 

Subtotal Defense Nuclear Nonproliferation 

177,174 

179,371 

276,717 

Total, NNSA 

183,016 

183,901 

282,591 

OUT- YEAR FUNDING: 

[ 

(dollars in thousands) 
FY2012 1 FY2013 1 FY2014 I 

FY2015 1 

NNSA 

Weapons Activities 

Nuclear Counterterrorism Incident Response 

1,388 1,457 

1,474 

1,489 

Site Stewardship 

4,200 4,800 

4.800 

5,200 

Subtotal Weapons Activities 

5,588 6,257 

6,274 

6,689 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification R&D 

11,628 11,884 

12,183 

12,482 

Nonproliferation and International Security 

21,989 22,561 

23,187 

24,809 

International Nuclear Materials Protection and Cooperation 

82,655 35,763 

35,064 

41,473 

Global Threat Reduction Initiative 

17.590 16,796 

55,320 

55,700 

Subtotal Defense Nuclear Nonproliferation 

133,862 87,004 

125,754 

134,464 

Total, NNSA 

139,450 93,261 

132,028 

141,153 


Congressional Items of Interest: None 
Major Changes or Shifts: None 
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Site Description 

INTRODUCTION: 

The Oak Ridge National Laboratory (ORNL) is not a National Nuclear Security Administration (NNSA) 
managed site. The Office of Science is the site landlord for the Department of Energy. However, 
significant NNSA work is conducted at the site. 

ACTIVITIES: 

International Nuclear Materials Protection and Cooperation (INMP&C) 

The INMP&C program at ORNL is where subject matter experts have unique working experience in the 
development of vulnerability assessments; personnel reliability program development for insider 
protection; the design and application of physical security and material control and accounting systems; 
performance assurance; sustainability; and life cycle management; transportation security and 
packaging; storage; and response force training for Ministry of Defense, Rosatom, and civilian Russian 
sites. The INMP&C ORNL program’s experience in defense conversion, and the handling, processing 
and safeguard of extremely large and varied inventories of enriched uranium and related materials, 
provides unique experience to the Material Conversion and Consolidation efforts. In addition, ORNL 
provides expertise in the areas of transportation security, acceptance testing, performance assurance, 
maintenance, and procedures to the national programs. The ORNL has critical expertise necessary to 
test and evaluate the radiation detection equipment; and analyze the data retrieved Ifom radiation portal 
monitors deployed by the Second Line of Defense (SLD) program. The ORNL maintains the repository 
for all of the data retrieved by systems installed by the SLD program. The ORNL has an integral role in 
the development of training and implementation of sustainability with the SLD program. The ORNL 
serves as the lead laboratory in developing independent cost estimates that support the SLD Program's 
acquisition planning strategy and cost-effective implementation of its CORE and MEGAPORTS 
projects. The ORNL also serves as the laboratory intermediary for complementary DOE and Defense 
Threat Reduction Agency project areas related to sustainability. 

Nonproliferation and International Security (NIS) 

In FY 201 1, the NIS program at ORNL will continue to support safeguards technology and concept 
development; licensing activities, and export control cooperation with international partners. The 
ORNL supports the development of nuclear transparency measures. The facility also provides expertise 
on various arms control and nonproliferation agreements and treaties. The ORNL further provides 
technical support to the Subcommittee on Technical Programs and Cooperation and the U.S.-Russia- 
lAEA Working Group on the Trilateral Initiative (TI). Also, ORNL provides technical support related 
to safeguards and verification measures and uranium enrichment processing facilities. In addition, 
ORNL supports licensing operations through reviews of export controlled equipment, materials and 
software, and analytical tools and technical references for use in developing recommendations on U.S. 
export license applications, including WMD training to Department of Homeland Security and other 
enforcement agencies, specialized expertise in the control of nuclear reactor-related technology, 
prepares analyses to revise U.S. and international nuclear export control lists, studies of export control 
implications of the development of advanced fuel cycle technologies, and tracks global machine tool 
supply trends. The ORNL supports nonproliferation assessment activities, and the IAEA with 
technology development and assessment and environmental monitoring development as well as 
operation of the Blend Down Monitoring System (BDMS) in the HEU Transparency Program including 
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equipment maintenance, personnel training, and provision of personnel for monitoring visits. Other 
ORNL support includes efforts to strengthen international safeguards at all levels of nuclear 
development. Further, ORNL provides analytical and technological systems services in support of 
international border security capacity building outreach, as well as export control outreach efforts. 

Nonproliferation Verification Research and Development 

The ORNL program conducts research to address the threat from nuclear weapons and radiological 
dispersal devices. Also, ORNL provides leading-edge research into candidate materials, which could 
replace existing nuclear detectors used for gamma spectroscopy and neutron detection. The program 
also provides nuclear material analysis efforts; leads research efforts to better understand and detect 
uranium enrichment operations and contributes to understanding associated effluents associated with 
those processes. 

Global Threat Reduction Initiative (GTRI) 

The ORNL provides significant technical, scientific, and management expertise to two of the three key 
subprograms of GTRI-Remove and Protect-^supporting the eomprehensive GTRI approach to 
achieving its mission to reduce and protect vulnerable nuclear and radiological material worldwide, and 
denying terrorists access to nuclear and radiological materials that could be used in weapons of mass 
destruction or other acts of terrorism. The Nuclear and Radiological Material Removal subprogram 
supports the removal and disposal of excess, vulnerable nuclear and radiological materials from civilian 
sites worldwide. The Nuclear and Radiological Material Protection subprogram supports the securing of 
international and domestic buildings containing high priority nuclear and radiological materials 
worldwide from theft and sabotage. 

Fissile Materials Disposition 

The ORNL conducts R&D associated with the irradiation of MOX fuel in domestic and commercial 
reactors to include post irradiation examination of MOX fuel, advise on reactor licensing, and fuel 
qualification R&D. In support of the Russian program, ORNL will provide technical assistance and 
expertise associated with NNSA management of the U.S. $400 million (SIOOM requested in FY 201 1) 
contribution to the Russian plutonium disposition program. Specifically, ORNL will assist NNSA in 
drafting and negotiating a DOE/Rosatom Implementing Agreement under the Plutonium Management 
and Disposition Agreement, and the development of appropriate milestones and verification of the 
completion of those milestones. 


Oak Ridge National Laboratory 


FY 2011 Congressional Budget 


54928A 


3/15/2010 



553 


PACIFIC NORTHWEST NATIONAL LABORATORY 
TABLES 


FUNDING BY PROGRAM: 


(dollars in thousands) 



[ 

FY2009 1 

FY2010 1 

Fy2011 1 

NNSA 

Weapons Activities 

Readiness Cair^gn 


10,578 

14,892 

8,695 

Nuclear Counterterrorisni Incident Response 


3,628 

2,990 

3.139 

Subtotal Weapons Activities 


14,206 

17,882 

11,834 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification R&D 


61,068 

37,169 

35,871 

Nonproliferation and International Security 


17,421 

25,919 

18,110 

International Nuclear Materials Protection and Cooperation 


91,241 

197,446 

132,321 

Elimination of Weapons-Grade Plutonium Production 


275 

0 

0 

Global Threat Reduction Initiative 


53,008 

51,724 

94,883 

Subtotal Defense Nuclear NonproUferation 


223,013 

312,258 

281,185 

Total, NNSA 


237,219 

330,140 

293,019 

OUT- YEAR FUNDING: 


1 FY2012 1 

(dollars in thousands) 
FY2013 1 FY2014 | 

FY2015 1 

NNSA 

Weapons Activities 

Readiness Caiupaign 

3,221 

3,026 

2,732 

2,825 

Nuclear Counterterrorism Incident Response 

3,196 

3,100 

3,200 

3,400 

Subtotal Weapons Activities 

6,417 

6,126 

5,932 

6425 

Defense Nuclear Nonproliferation 

Nonproliferation and Verification R&D 

33,490 

33,646 

37,908 

46,144 

Nonproliferation and International Security 

18,708 

19,195 

19,728 

21,107 

International Nuclear Materials Protection and Cooperation 

99,160 

93,023 

93,496 

102,741 

Global Threat Reduction Initiative 

135,014 

166,255 

264,327 

281,864 

Subtotal Defense Nuclear Nonproliferation 

286372 

312,119 

415,459 

451,856 

Total, NNSA 

292,789 

318,245 

421,391 

458,081 


Congressional Items of Interest: None 
Major Changes or Shifts: None 
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Site Description 


INTRODUCTION: 

The Pacific Northwest National Laboratory (PNNL) is not a National Nuclear Security Administration 
(NNSA) managed site. The Office of Science is the site landlord for the Department of Energy. 
However, significant NNSA work is conducted at the site. 

ACTIVITIES: 

Readiness Campaign 

The Readiness Campaign PNNL program supports the Tritium Readiness activity that re-established and 
operates the tritium production capability to sustain the nuclear weapons stockpile. 

Nonproliferation and Verification Research and Development 

The PNNL R&D program provides tools for radionuclide detection and statistical expertise (seismic 
discrimination) in ground-based nuclear detonation detection. The PNNL program provides tools for 
nuclear forensics sample collection efforts in post-detonation environments. The PNNL program plays a 
key role in the identification of detection signatures and observables, nonproliferation data exploitation, 
leading edge research, and in the development of a "spectral signatures library" to aid in proliferation 
signatures detection. Also, PNNL is providing radiation detection R&D for HEU detection, long-range 
SNM detection, and new room-temperature, high-resolution materials. The PNNL provides significant 
research in the development of methods and fools for enhanced detection of uranium enrichment and 
plutonium reprocessing facilities using both ground-based effluent collectors and remote sensing 
systems. 

Construction: PNNL provides capabilities replacement efforts for the 300 Area and in the Horn Rapids 
Triangle area. The acceleration of DOE's Environment Management clean-up activities forces the 
evacuation of most of the 300 Area facilities by 201 1 . This project supports a joint effort with the DOE 
Office of Science and the Department of Homeland Security to construct the Physical Sciences Facility 
Capabilities Replacement Laboratory and upgrade critical facilities in the 300 Area to be completed by 
2011. NNSA completed its commitment to support the construction funding in FY 2009; no additional 
funds are requested in FY 2011 or the outyears. 

Nonproliferation and International Security (NIS) 

The NIS program at PNNL provides support for conducting technical exchanges and technology 
development under the Warhead and Fissile Material Transparency Program, Plutonium Production 
Reactor Agreement implementation, development of nuclear transparency measures, technical analysis, 
planning for denuclearization and verification efforts in North Korea and other countries of proliferation 
concern, and technology development, and regional security efforts in policymaking and negotiations 
regarding various nonproliferation md arms control regimes. The PNNL provides support for licensing 
operations through reviews of export controlled equipment, materials and software, and analytical tools 
and technical references for use in developing recommendations on U.S. export license applications, 
including Chemical/Biological Weapons related training to Department of Homeland Security, 
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multilateral outreach through support efforts for policymaking and negotiations of various 
nonproliferation control regimes, international safeguards and physical protection technology 
assessments, policy support and nonproliferation assessments, and international cooperation, primarily 
in the Former Soviet Union but increasingly in transit states as well. The NIS program supports the 
development of safeguards tools and methodologies, as well as training to foreign nationals as needed. 
The program also provides technical support on nuclear safeguards, safety and security to developing 
countries interested in nuclear power for nuclear infrastructure development efforts. The NIS program 
supports domestic and foreign training and other engagement on strategic trade and export controls and 
program management services in support of international border security capacity building outreach. 

The program participates in projects which engage former WMD scientists and engineers in civilian 
activity, redirecting their expertise to peaceful purposes and integrating them into the larger international 
scientific and business communities. 

International Nuclear Materials Protection and Cooperation (INMP&C) 

The NNSA’s INMP&C program at PNNL provides technical, contracting, and management expertise. 

In particular, this includes the efforts of experts in physical security, material control and accounting, 
and protective forces, as well as experienced project managers. The PNNL also manages several 
projects related to materials protection cooperation and accounting (MPC&A) infrastructure in Russia, 
including physical protection, material, control and accoimting, and protective forces training, regulatory 
development, and inspections/oversight. In addition, PNNL management and technical experts provide 
project management support, sustainability assistance and training expertise to the Second Line of 
Defense program. 

Global Threat Reduction Initiative (GTRI) 

The PNNL provides significant technical, scientific, and management expertise to the three key 
subprograms of QTRI-Convert, Remove, and Protect — supporting the comprehensive GTRI approach to 
achieving its mission to reduce and protect vulnerable nuclear and radiological material worldwide, and 
denying terrorists access to nuclear and radiological materials that could be used in weapons of mass 
destruction or other acts of terrorism. The Highly Enriched Uranium (HEU) Reactor Conversion 
subprogram supports the conversion or verified shutdown of domestic and international civilian research 
reactors and isotope production facilities from HEU to Low Enriched Uranium. The Nuclear and 
Radiological Material Removal subprogram supports the removal and disposal of excess, vulnerable 
nuclear and radiological materials from civilian sites worldwide. The Nuclear and Radiological Material 
Protection subprogram supports the securing of international and domestic buildings containing high 
priority nuclear and radiological materials worldwide from theft and sabotage. 
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Naval Reactors Laboratory Field Office 
Oak Ridge Operations Offlce 
Oak Ridge Institute for Science and Engineering 
Oak Ridge National Laboratory 
Oak Ridge Operations Office 
Office of Science and Technical Information 
Pacific Northwest National Laboratory 
Pantex Site Office 
Pantex Plant 
Pantex Site Office 
Pittsburgh Naval Reactors Office 
Bettis Atomic Power Laboratory 
Pittsburgh Naval Reactors Office 
Richland Operations Office 
Richland Operations Office 
Sandia Site Office 
Sandia National Laboratories 
Sandia Site Office 

Savannah River Operations Office 
Savannah River Operations Office 
Savannah River Site 
Savannah River Site Office 
Schenectady Naval Reactors Office 
Knolls Atomic Power Laboratory 
Schenectady Naval Reactors Office 
Washuigton DC Headquarters 
Headquarters 
y-12 Site Office 
Y-12 National Security Complex 
Y-12 Site Office 
Adjustments 
Total, NNSA 


Fy2009 

FY 2010 

FY2011 

0 

18,300 

19,200 

13,819 

15,663 

18,480 

183,016 

183,901 

282,591 

215 

240 

223 

631 

773 

771 

237,219 

330,140 

293,019 

526,567 

534,706 

532,535 

12.813 

12,902 

14,396 

418,700 

434,400 

498,900 

10,905 

0 

0 

1,463 

1,385 

1,418 

1,165,794 

1,124,875 

1,329,228 

14,611 

14,352 

15,217 

36,346 

630,694 

764,846 

247,367 

335,782 

339,214 

31,176 

7,750 

7,710 

302,800 

391,800 

434,900 

8,245 

0 

0 

355,401 

515,174 

648,075 

866,573 

907,227 

885,416 

39,647 

40,084 

38,291 

-11,418 

-52,420 

0 

9,222,315 

9,887,027 

11,214,755 
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GENERAL PROVISIONS 

[SEC. 301, None of the funds appropriated by this Act may be used to prepare or initiate Requests For 
Proposals (RFPs) for a program if the program has not been funded by Congress.] 

[SEC. 302. None of the funds appropriated by this Act may be used — 

(1) to augment the funds made available for obligation by this Act for severance payments and 
other benefits and community assistance grants under section 4604 of the Atomic Energy Defense 
Act (50 U.S.C. 2704) unless the Department of Energy submits a reprogramming request to the 
appropriate congressional committees; or 

(2) to provide enhanced severance payments or other benefits for employees of the Department 
of Energy under such section; or 

(3) develop or implement a workforce restructuring plan that covers employees of the 
Department of Energy.] 

SEC. [303]30/. The unexpended balances of prior appropriations provided for activities in this Act 
may be available to the same appropriation accounts for such activities established pursuant to this title. 
Available balances may be merged with funds in the applicable established accounts and thereafter may 
be accounted for as one fund for the same time period as originally enacted. 

SEC. [304]i02. None of the funds in this or any other Act for the Administrator of the Bonneville 
Power Administration may be used to enter into any agreement to perform energy effieiency services 
outside the legally defined Bonneville service territory, with the exception of services provided 
internationally, including services provided on a reimbursable basis, unless the Administrator certifies in 
advance that such services are not available from private sector businesses. 

SEC. [305]303. When the Department of Energy makes a user facility available to universities or other 
potential users, or seeks input from universities or other potential users regarding significant 
characteristics or equipment in a user facility or a proposed user facility, the Department shall ensure 
broad public notice of such availability or such need for input to universities and other potential users. 
When the Department of Energy considers the participation of a university or other potential user as a 
formal partner in the establishment or operation of a user facility, the Department shall employ full and 
open competition in selecting such a partner. For purposes of this section, the term "user facility" 
includes, but is not limited to: 

(1) a user facility as described in section 2203(a)(2) of the Energy Policy Act of 1992 (42 U.S.C. 
13503(a)(2)); 

(2) a National Nuclear Security Administration Defense Programs Technology Deployment 
Center/User Facility; and 

(3) any other Departmental facility designated by the Department as a user facility. 

SEC. [306)504. Funds appropriated by this or any other Act, or made available by the transfer of funds 
in this Act, for intelligence activities are deemed to be specifically authorized by the Congress for 
purposes of section 504 of the National Security Act of 1947 (50 U.S.C. 414) during fiscal year [2010] 
2011 until the enactment of the Intelligence Authorization Act for fiscal year [2010] 2011 . 

SEC. [307]505. Of the funds made available by the Department of Energy for activities at 
Government-owned, contractor-operated laboratories funded in this Act or subsequent Energy and 


General Provisions 


FY 2011 Congressional Budget 


54928A 


3/15/2010 



558 


Water Development Appropriations Acts, the Secretary may authorize a specific amount, not to exceed 
8 percent of such funds, to be used by such laboratories for laboratory directed research and 
development: Provided, That the Secretary may also authorize a specific amount not to exceed 4 percent 
of such funds, to be used by the plant manager of a covered nuclear weapons production plant or the 
manager of the Nevada Site Office for plant or site directed research and development. 

SEC. [308] JOd. (a) In any fiscal year in which the Secretary of Energy determines that additional 
funds are needed to reimburse the costs of defined benefit pension plans for contractor employees, the 
Secretary may transfer not more than 1 percent from each appropriation made available in this and 
subsequent Energy and Water Development Appropriation Acts to any other appropriation available to 
the Secretary in the same Act for such reimbursements. 

[(b) Where the Secretary recovers the costs of defined benefit pension plans for contractor 
employees through charges for the indirect costs of research and activities at facilities of the Department 
of Energy, if the indirect costs attributable to defined benefit pension plan costs in a fiscal year are more 
than charges in fiscal year 2008, the Secretary shall carry out a transfer of funds under this section.) 

([c]i) In canying out a transfer under this section, the Secretary shall use each appropriation made 
available to the Department in that fiscal year as a source or the transfer, and shall reduce each 
appropriation by an equal percentage, except that appropriations for which the Secretary determines 
there exists a need for additional funds for pension plan costs in that fiscal year, as well as 
appropriations made available for the Power Marketing Administrations, the title XVII loan guarantee 
program, and the Federal Energy Regulatory Commission, shall not be subject to this requirement. 

([d]c) Each January, the Secretary shall report to the Committees on Appropriations of the House of 
Representatives and the Senate on the state of defined benefit pension plan liabilities in the Department 
for the preceding year. 

([ejrf) This transfer authority does not apply to supplemental appropriations, and is in addition to any 
other transfer authority provided in this or any other Act. The authority provided under this section shall 
expire on September 30, 2015. 

([f]e) The Secretary shall notify the Committees on Appropriations of the House of Representatives 
and the Senate in writing not less than 30 days in advance of each transfer authorized by this section. 

[SEC. 309. (a) Subject to subsection (b), no funds appropriated or otherwise made available by this 
Act or any other Act may be used to record transactions relating to the increase in borrowing authority 
or bonds outstanding at any time under the Federal Columbia River Transmission System Act (16 
U.S.C. 838 et seq.) referred to in section 401 of division A of the American Recovery and Reinvestment 
Act of 2009 (Public Law 111-5; 123 Stat. 140) under a funding account, subaccount, or fund symbol 
other than the Bonneville Power Administration Fund Treasury account fund symbol. 

(b) Funds appropriated or otherwise made available by this Act or any other Act may be used to 
ensure, for purposes of meeting any applicable reporting provisions of the American Recovery and 
Reinvestment Act of 2009 (Public Law 111-5; 123 Stat. 1 1 5), that the Bonneville Power Administration 
uses a fund symbol other than the Botmeville Power Administration Fund Treasury account fund symbol 
solely to report accrued expenditures of projects attributed by the Administrator of the Bormeville Power 
Administration to the increased borrowing authority. 

(c) This section is effective for fiscal year 2010 and subsequent fiscal years.) 

[SEC. 310. Section 1702 of the Energy Policy Act of 2005 (42 U.S.C. 16512) is amended by adding at 
the end the following new subsection: 
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"(k) WAGE RATE REQUIREMENTS. — All laborers and mechanics employed by contractors and 
subcontractors in the performance of construction work financed in whole or in part by a loan 
guaranteed under this title shall be paid wages at rates not less than those prevailing on projects of a 
character similar in the locality as determined by the Secretary of Labor in accordance with subchapter 
rV of chapter 3 1 of title 40, United States Code. With respect to the labor standards in this subsection, 
the Secretary of Labor shall have the authority and functions set forth in Reorganization Plan Numbered 
14 of 1950 (64 Stat. 1267; 5 U.S.C. App.) and section 3145 of title 40, United States Code.".] 

[SEC. 311. None of the funds made available by this Act may be used to make a grant allocation, 
discretionary grant award, discretionary contract award, Other Transaction Agreement, or to issue a 
letter of intent totaling in excess of $ 1 ,000,000, or to atmounce publicly the intention to make such an 
award, including a contract covered by the Federal Acquisition Regulation, unless the Secretary of 
Energy notifies the Committees on Appropriations of the Senate and the House of Representatives at 
least 3 full business days in advance of making such an award or issuing such a letter: Provided, That if 
the Secretary of the Department of Energy determines that compliance with this section would pose a 
substantial risk to human life, health, or safety, an award may be made without notification and the 
Committees bn Appropriations of the Senate and the House of Representatives shall be notified not later 
than 5 full business days after such an award is made or letter issued.] 

[SEC. 312. (a) ULTRA EFFICIENT VEHICLES.— Section 136 of the Energy Independence and 
Security Act of 2007 (42 U.S.C. 17013) is amended — 

(1) in subsection (a) — 

(A) in paragraph (1), by inserting "an ultra efficient vehicle or" after "means"; and 

(B) by adding at the end the following new paragraph: 

"(5) ULTRA EFFICIENT VEHICLE. — ^The term 'ultra efficient vehicle' means a fully closed 
compartment vehicle designed to carry at least 2 adult passengers that achieves — 

"(A) at least 75 miles per gallon while operating on gasoline or diesel fuel; 

"(B) at least 75 miles per gallon equivalent while operating as a hybrid electric-gasoline or 
electric-diesel vehicle; or 

"(C) at least 75 miles per gallon equivalent while operating as a fully electric vehicle."; 

(2) in subsection (b) — 

(A) by inserting ", ultra efficient vehicle manufacturers," after "automobile manufacturers"; 

(B) in paragraph (1) — 

(i) by striking "or" at the end of subparagraph (A); 

(ii) by striking "and" at the end of subparagraph (B) and inserting "or"; and 

(iii) by adding at the end the following new subparagraph: 

"(C) ultra efficient vehicles; and"; and 

(C) in paragraph (2), by inserting ", ultra efficient vehicles," after "qualifying vehicles"; 

(3) in subsection (g), by inserting "or are utilized primarily for the manufacture of ultra efficient 
vehicles" after "20 years"; and 

(4) in subsection (h)(1)(B), by striking "automobiles" the first place it appears and inserting "ultra 
efficient vehicles, automobiles,". 

(b) RECONSIDERATION OF PRIOR APPLICATIONS.— The Secretary of Energy shall reconsider 
applications for assistance under section 136 of the Energy Independence and Security Act of 2007 (42 
U.S.C. 17013) that were— 

(1) timely filed under that section before January 1, 2009; 
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(2) rejected on the basis that the vehicles to which the proposal related were not advanced 
technology vehicles; and 

(3) related to ultra efficient vehicles.] 

[SEC. 313. (a) Except as provided in subsection (b), none of the funds appropriated or otherwise made 
available by this title for the Strategic Petroleum Reserve may be made available to any person that as of 
the enactment of this Act — 

(1) is selling refined petroleum products valued at $1,000,000 or more to the Islamic Republic of 
Iran; 

(2) is engaged in an activity valued at $1,000,000 or more that could contribute to enhancing the 
ability of the Islamic Republic of Iran to import refined petroleum products, including — 

(A) providing ships or shipping services to deliver refined petroleum products to the Islamic 

Republic of Iran; 

(B) underwriting or otherwise providing insurance or reinsurance for such an activity; or 

(C) financing or brokering such an activity; or 

(3) is selling, leasing, or otherwise providing to the Islamic Republic of Iran any goods, services, 
or technology valued at $1 ,000,000 or more that could contribute to the maintenance or expansion of 
the capacity of the Islamic Republic of Iran to produce refined petroleum products. 

(b) The prohibition on the use of funds under subsection (a) shall not apply with respect to any 
contract entered into by the United States Government before the date of the enactment of this Act. 

(c) If the Secretary determines a person made ineligible by this section has ceased the activities 
enumerated in (a)(l)-(3), that person shall no longer be ineligible under this section.) 

[SEC. 314. Section 132 of the Energy and Water Development Appropriations Act of 2006 (119 Stat 
2261) is amended — 

(1) in subsection (a)(3), by striking "Corps of Engineers" and inserting "Southwestern Power 
Administration"; 

(2) by adding at the end of subsection (a) the following new paragraph: 

"(5) PAYMENT TO NON-FEDERAL LICENSEE. — Southwestern Power Administration shall 
compensate the licensee of Federal Energy Regulatory Commission Project No. 2221 pursuant to 
paragraph (3) using receipts collected from the sale of Federal power and energy related services. 
Pursuant to paragraph (6), Southwestern Power Administration will begin collecting receipts in the 
Special Receipts and Disbursement account upon the date of enactment of this paragraph. Payment to 
the licensee of Federal Energy Regulatory Commission Project No. 2221 shall be paid as soon as 
adequate receipts are collected in the Special Receipts and Disbursement Account to fully compensate 
the licensee, and in accordance with paragraph (2), such payment shall be considered non- 
reimbursable."; 

(3) by adding at the end of subsection (a) the following new paragraph: 

"(6) The Southwestern Power Administration shall compensate the licensee of Federal Energy 
Regulatory Commission Project No. 2221 in annual payments of not less than $5,000,000, until the 
licensee of Federal Energy Regulatory Commission Project No. 2221 is fully compensated pursuant to 
paragraph (3). At the end of each fiscal year subsequent to implementation, any remaining balance to be 
paid to the licensee of Project No. 2221 shall accrue interest at the 30-year U.S. Treasury bond rate in 
effect at the time of implementation of the White River Minimum Flows project."; 

(4) by adding at the end of subsection (a) the following new paragraph: 

"(7) ESTABLISHMENT OF SPECIAL RECEIPT AND DISBURSEMENT ACCOUNTS.— There 
is established in the Treasury of the United States a special receipt account and corresponding 
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disbursement account to be made available to the Administrator of the Southwestern Power 
Administration to disburse pre-collected receipts from the sale of federal power and energy and related 
services. The accounts are authorized for the following uses: 

"(A) Collect and disburse receipts for purchase power and wheeling expenses incurred by 
Southwestern Power Administration to purchase replacement power and energy as a result of 
implementation of the White River Minimum Flows project. 

"(B) Collect and disburse receipts related to compensation of the licensee of Federal Energy 
Regulatory Commission Project No. 2221. 

"(C) Said special receipt and disbursement account shall remain available for not more than 12 
months after the date of full compensation of the licensee of Federal Energy Regulatory Commission 
Project No. 2221."; and 

(5) by adding at the end of subsection (a) the following new paragraph: 

"(8) TIME OF IMPLEMENTATION. — For purposes of paragraphs (3) and (4), 'time of 
implementation' shall mean the authorization of the special receipt account and corresponding 
disbursement account described in paragraph (7).". J 

SEC. 307. (a) Section 1801 of the Atomic Energy Act of 1954 (42 U.S.C. 2297 g) is amended in 
subsection (b)(2) by striking "amounts contained within the Fund" and inserting "assessments collected 
pursuant to section 1802 of the Atomic Energy Act of 1954 (42 U.S.C. 2297g-l) as amended". 

(b) Section 1802 of the Atomic Energy Act of 1 954 (42 U.S.C. 2297 g-1) is amended: 

(1) in subsection (a): 

(A) by striking "$518,233,333" and inserting "$663,000,000"; and 

(B) by striking "on October 24, 1992" and inserting "with fiscal year 2012". 

(2) in subsection (c): 

(.4) by inserting "(1)" before "The Secretary"; 

(3) by inserting after "utilities"; ", only to the extent provided in advance in appropriation Acts"; 

(Q by striking "$150,000,000" and inserting "$200,000,000"; 

(D) by inserting "beginning in fiscal year 2012" after "adjusted for inflation"; 

(E) by striking "(1)" and inserting "(A)"; 

(F) by striking "(2) " and inserting "(B)"; 

(G) by adding a new paragraph 2, ",(2) Amounts authorized to be collected pursuant to this 
section shall be deposited in the Fund and credited as offsetting receipts. " 

(3) in subsection (d), by striking "for the period encompassing 15 years after the date of the 
enactment of this title" and inserting "through fiscal year 2026"; and 

(4) in subsection (e): 

(A) in paragraph (1), by striking "15 years after the date of the enactment of this title" and 
inserting "September 30, 2026"; 

(3) in paragraph (2), by striking "$2,250,000,000" and inserting "$3,000,000,000"; and 

(C) in paragraph (2) by inserting "beginning in fiscal year 2012" after "adjusted for inflation". 

SEC. 308. The Secretary shall collect up to $200,000,000 in assessments pursuant to section 1802 of 
the Atomic Energy Act of 1954 (42 U.S.C. 2297g-l), as amended by this Act. 

SEC. 309. For an additional amount for the "Other Defense Activities" account, $1 1,891,755, to 
increase the Department's acquisition workforce capacity and capabilities: Provided, That such funds 
may be transferred by the Secretary to any other account in the Department to carry out the purposes 
provided herein: Provided further. That such transfer authority is in addition to any other transfer 
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authority provided in this Act: Provided further. That such funds shall be available only to supplement 
and not to supplant existing acquisition worhforce activities: Provided further, That such funds shall be 
available for training, recruitment, retention, and hiring additional members of the acquisition 
workforce as defined by the Office of Federal Procurement Policy Act, as amended (41 U.S. C. 401 et 
seq.): Provided further. That such funds shall be available for information technology in support of 
acquisition worlfforce effectiveness or for management solutions to improve acquisition management. 

SEC. 310. Not to exceed 5 per centum, or $100,000,000, of any appropriation, whichever is less, made 
available for Department of Energy activities funded in this Act or subsequent Energy and Water 
Development and Related Agencies Appropriation Acts may hereafter be transferred between such 
appropriations, but no appropriation, except as otherwise provided, shall be increased or decreased by 
more that 5 per centum by any such transfers, and any such proposed transfers shall be submitted to the 
Committee on Appropriations of the House and Senate. (Energy and Water Development and Related 
Agencies Appropriations Act, 2010.) 


SEC. 501 . None of the funds appropriated by this Act may be used in any way, directly or indirectly, 
to influence congressional action on any legislation or appropriation matters pending before Congress, 
other than to communicate to Members of Congress as described in 18U.S.C. 1913. 

SEC. 502. To the extent practicable funds made available in this Act should be used to purchase light 
bulbs that are "Energy Star" qualified or have the "Federal Energy Management Program" designation. 

[SEC. 503. Title IV of division A of the American Recovery and Reinvestment Act of 2009 (Public 
Law 111-5) is amended by adding at the end of the title, the following new section 41 1 : 

"SEC 411. Up to 0.5 percent of each amount appropriated to the Department of the Army and the 
Bureau of Reclamation in this title may be used for the expenses of management and oversight of the 
programs, grants, and activities funded by such appropriation, and may be transferred by the Head of the 
Federal Agency involved to any other appropriate account within the department for that purpose: 
Provided, That the Secretary will provide a report to the Committees on Appropriations of the House of 
Representatives and the Senate 30 days prior to the transfer: Provided further (VcaX funds set aside under 
this section shall remain available for obligation until September 30, 2012.".] 

[SEC. 504. (a) DEFINITIONS.— In this section: 

(1) ADMINISTRATIVE EXPENSES. — The term "administrative expenses" has the meaning as 
determined by the Director under subsection (b)(2). 

{2) AGENCY. — The term "agency" — 

(A) means an agency as defined under section 1 101 of title 31, United States Code, that is 
established in the executive branch and receives funding under this Act; and 

(B) shall not include the District of Columbia government. 

(3) DIRECTOR.— The term "Director" means the Director of the Office of Management and 
Budget. 

(b) ADMINISTRATIVE EXPENSES.— 

(1) IN GENERAL. — All agencies shall include a separate category for administrative expenses 
when submitting their appropriation requests to the Office of Management and Budget for fiscal year 
201 1 and each fiscal year thereafter. 
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(2) ADMINISTRATIVE EXPENSES DETERMINED.— In consultation with the agencies, the 
Director shall establish and revise as necessary a definition of administration expenses for the 
purposes of this section. All questions regarding the definition of administrative expenses shall be 
resolved by the Director. 

(c) BUDGET SUBMISSION. — Each budget of the United States Government submitted under 
section 1 1 05 of title 3 1 , United States Code, for fiscal year 2011 and each fiscal year thereafter shall 
include the amount requested for each agency for administrative expenses.] 

[SEC. 505. None of the funds made available in this Act may be transferred to any department, 
agency, or instrumentality of the United States Government, except pursuant to a transfer made by, or 
transfer authority provided in this Act or any other appropriation Act.] 

SEC. [506] J03. (Specific projects contained in] To the extent that the report of the Committee on 
Appropriations of the House of Representatives accompanying this Act [(H. Rept. 1 1 1-203) ] includes 
specific projects that are considered congressional eaimarics for purposes of clause 9 of rule XXI of the 
Rules of the House of Representatives, such projects, when intended to be awarded to a for-profit entity, 
shall be awarded under a lull and open competition. (Energy and Water Development and Related 
Agencies Appropriations Act, 201 0.) 
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Department of Energy 
Appropriation Account Summary 
(dollars in thousands - OMB Scoring) 


fY2009 

Aooroo. 

Fy2009 

Cutroit 

Recovery 

FY20IO 

Airnno. 

FY 2011 
Congressional 

FY 201 1 vs. FY 2010 

Request 

j 1 « 


Discretionary Summary By Approprialioa 







Energy And Water Development, And Related Agencies 







Aj^ropriatioft Sununary: 







Energy Programs 







Energy EfTicimcy and Renewable Energy 

2.156^ 

16,771.907 

2342300 

2355.473 

+112.973 

+5.0% 

Electricity Delivery and Energy Reliability 

134,629 

4,495.712 

171,982 

185.930 

+13.948 

+8.1% 

Nuclear energy 

791.444 

0 

786.637 

824.052 

+37,415 

+4.8% 

Fossil Energy Programs 







Clean Coal Technology 

0 

0 

. 0 

0 

— 

— 

Fossil Energy Research and Develt^eni 

863,104 

3398.607 

672,383 

586,583 

-85,800 

-12.8% 

Naval Petroleum wd Oil Shale Reserves 

19,099 

0 

23.627 

23,614 

-13 

■0.1% 

Strategic Petroleum Reserve 

226,586 

0 

243.823 

138.86 i 

-104,962 

43.0% 

StrategK Petroleum Account 

-21,586 

0 

0 

0 

— 

— 

Northeast Home Heating Oil Reserve 

9.800 

0 

11300 

11300 

— 

— 

Total, Fossil Energy Programs 

1,097,003 

3398,607 

951,133 

760.358 

-190.775 

-20.1% 

Uranium Emichmoit D&D Fund' 

535.503 

390,000 

573.850 

730.498 

+156,648 

+27.3% 

Energy infommtion A^inislration 

110,595 

0 

1 10,595 

128,833 

+18,238 

+16.5% 

Non-Defense Environmental Cleanup 

261.819 

483,000 

254,673 

225,163 

-29.510 

-11.6% 

Science 

4.813,470 

1,632,918 

4,903.710 

5.121.437 

+217.72T 

■4.4% 

Energy Tiansformatiw Acceleration Fund 

8.700 

388.856 

0 

299.966 

+299.966 

N/A 

Nuclear Waste Disposal 

145.390 

0 

98.400 

0 

-98,400 

-100.0% 

Departmmttal Adminishadon 

155,326 

42.000 

168,944 

169.132 

+188 

■K>.1% 

Inspector General 

51,927 

15,000 

51,927 

42,850 

-9.077 

-17.5% 

Advanced Technology Vehicles Manufocturing Lxian Program 

7,510.000 

10,000 

20,000 

9.998 

-10,002 

■50,0% 

Innovative Technology Loan Guarantee Program 

0 

0 

0 

500.000 

+500.000 

N/A 

Section 17QS Temporary Loan Guaianicc Program 

0 

3.960.000 

0 

0 

— 

— 

Total, Energy Programs 

17.772.67l 

31,588,000 

10334.351 

11,353.690 

+1.019.339 

+9.9% 


Atomic Energy Defense Activities 
National Nuclear Seewily Administration: 


Weapons Activities 

Defense Nuclear Nonproliferation 

Naval Reactors 

Office of the Administrator 

6.410.000 

1,545.071 

828,054 

439.190 

0 

0 

0 

0 

6.384,431 

2.136,709 

945.133 

410.754 

7.008.835 

2.687.167 

1,070,486 

448.267 

+624.404 

+550.458 

+123353 

+37.513 

+9.8% 

+25.8% 

+ 13.3% 
+9.1% 

Total National Nuclear Security Adminisir^ion 

9.222315 

0 

9,877,027 

11314.755 

+1337.728 

+13.5% 

Environmental and Other Defense Activities: 

Defense Environmemal Cleanup* 

5,656.345 

5.127,000 

5.642.331 

5,588.039 

-54,292 

-1.0% 

Other Defense Activities 

Health. Safety and Security 

446.471 

0 

441.882 

464.211 

+22.329 

+5.1% 

Legacy Management 

185.981 

0 

189.802 

188.626 

-1,176 

■0.6% 

Nuclear Energy 

.565.819 

0 

83358 

88.200 

+4.842 

+5.8% 

Defense Related Administrative Support 

108,190 

0 

122.982 

130.728 

+7,746 

+6.3% 

Office of Heatings and Appeals 

6.603 

0 

6,444 

6,444 

— 

— 

Congressionally Directed Projects 

999 

0 

3.000 

0 

-3,000 

• 100.0% 

Total Other Defense Activities 

1.314.063 

0 

847.468 

878309 

+30.741 

+3.6% 

Defense Nuclear Waste Disposal 

143.000 

0 

98.400 

0 

•98.400 

-iOO.0% 

Total Environmenul & Other Defense Activities 

7.113.408 

5.127,000 

6.588.199 

6.466.248 

-121.951 

-1.9% 

Total Atomic Energy Defense Activities 

16335.723 

5.127,000 

16.465,226 

17,681,003 

+1315.777 

+7,4% 

Power Maricecing Administrations: 

Southeastern Power Administration 

7.420 

0 

0 

0 

— 

— — 

Southwestern Power Administration 

28.414 

0 

13,076 

12.699 

-377 

-2.9% 

Western area Power Administration 

218,346 

10.000 

109,181 

105,558 

-3.623 

.3,3% 

Falcon & Amistad Operating & Maintenance Fund 

2,959 

0 

220 

220 

— 

— 

Colorado River Basins 

•23.000 

0 

-23.000 

-23.000 

— 

— 

Toul Power Marketing Administrations 

234.139 

10.000 

99.477 

95.477 

-4.000 

-4.0% 

Federal Energy Regulatory Coimnission 

0 

0 

0 

0 





Sutousal, Energy And Water Development and Relied 

Agencies 

34342,533 

36,725.000 

26,899.054 

29.130,170 

+2,231,116 

+8.3% 

Uranium Eruichment D&D Fund Discretionary Payments 

-463,000 

0 

•463,000 

-696.700 

-233.700 

•50.5% 

Excess Fees atui Recoveries, FERC 

-23.080 

0 

-28,886 

-29,1 1 1 

■225 

-0.8% 

Cost of Implementing Reclassification 

of Receipts, PMAs 

0 

0 

189.384 

0 

-189384 

-100.0% 

<Kal Discretionary Funding 

33J56.4S3 

36,72S,0W 

26396352 

38.404359 

+1,807,807 

+6,8% 


' The Defense Environmental CieanupAJranjum Enrichment Decontamination and Dccoimoissioning Fund accounts reflect correctly the Administration’s policy for the Department’s 
FY 2011 rei^est. These accounts include $47 million that was inadvertently omitted from the ofTiciai Budget request Alnjdgclamendment is expected to be forthcoming to 
fotmaliy correct for this error. 
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Other Defense Activities 
Proposed Appropriation Language 

For Department of Energy expenses, including the purchase, construction, and acquisition of plant and 
capital equipment and other expenses, necessary for atomic energy defense, other defense activities, and 
classified activities, in carrying out the purposes of the Department of Energy Organization Act (42 
U.S.C. 7101 et seq.), including the acquisition or condemnation of any real properly or any facility or for 
plant or facility acquisition, construction, or expansion, and the purchase of not to exceed [12] 10 
passenger motor vehicles for replacement only, [$847,468,000] $866,31 7,000, to remain available until 
expended[: Provided, That of the amount appropriated in this paragraph, $3,000,000 shall be used for 
projects specified in the table that appears under the heading "Congressionally Directed Other Defense 
Activities Projects" in the joint explanatory statement accompanying the conference report on this Act], 
(Energy and Water Development and Related Agencies Appropriations Act, 2010.) 

Explanation of Change 

Changes are proposed to reflect the FY 201 1 funding. 
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Other Defense Activities 
Office of Health, Safety and Security 

Overview 

Appropriation Summary by Program 


(dollars in thousands) 


FY2009 

FY2009 

Cuirent 

FY2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Odier Defense Activities 

Health, Safety and Security 

446,471 

0 

441, 8S2 

464,211 

Subtotal, Other Defense Activities 

446,471 

0 

441,882 

464211 

Congressional Directed Projects 

999 

0 

2,000 

0 

Total, Other Defense Activities 

447,470 

0 

443,882 

464,211 


Preface 

The Office of Health, Safety and Security (HSS) demonstrates the unwavering commitment of the U.S. 
Department of Energy (DOE or Department) to maintain a safe and secure work environment for all 
Federal and contractor employees, ensure the Department’s operations preserve the health and safety of 
the surrounding communities, and protect national security assets entmsted to the Department. HSS 
provides clear policy guidance, assistance in policy implementation, and a focused and integrated 
corporate-level analysis of Departmental operating experience that identifies existing and potential 
problem areas to provide line managers with a solid foundation for implementing effective Department- 
wide activities and solutions in the areas of health, safety*, and security*’. 

Within the Other Defense Activities appropriation, HSS has one program, Health, Safety and Security 
(two subprograms: Health and Safety, and Security) in addition to Program Direction. 

Mission 

HSS is DOE’S central organization responsible for health, safety, and security, providing corporate-level 
leadership and strategic vision to coordinate and integrate these programs. HSS is responsible for policy 
development, technical assistance, safety analysis, corporate safety and security programs, safety and 
security training, DOE-wide independent oversight, and enforcement. The Chief Health, Safety and 
Security Officer advises the Secretary and Deputy Secretary on all matters related to health, safety, and 
security across the complex. 

Benefits 


’ Includes occupational, nuclear, and radiation safety; cultural and natural resources; environmental; quality assurance; and 
safety-related aspects of training, enforcement, and independent oversight activities. 

* Includes physical, personnel, and information security; nuclear materials accountability; classificationldeclassiflcation; and 
security-related aspects of training, enforcement, and independent oversight activities. 
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HSS assists the Department in achieving its mission in a safe, secure, environmentally responsible 
maimer by providing sound and consistent policy, technical assistance, training, independent oversight, 
enforcement, and corporate leadership for health, safety and security program areas. HSS integrates 
worker health, safety, and security fimctions to address crosscutting Departmental issues; increase 
collaboration and sharing of technical expertise; and increase accountability for worker health, safety, 
and security responsibilities. The integrated approach and functional alignment of responsibilities 
within HSS prevent redundancy in reporting requirements, provide consistency in policy and guidance 
development and technical assistance, and increase the effectiveness of communication and 
accountability for worker health, safety, and security. 

HSS performs various functions in support of the Department’s overall mission and Secretarial 
Objectives, including: 

■ Developing, promulgating, and maintaining clear and consistent health, safety, and security 
strategies and policies; 

■ Providing assistance to Departmental elements in the implementation of health, safety, and security 
policies; 

■ Providing technical assistance to program offices and field elements on complex health, safety, and 
security problems and interfaces; 

■ Managing and maintaining corporate-level health, safety, and security data management systems; 

■ Providing analysis of Department-wide health, safety, and security performance; 

■ Developing and providing standardized, comprehensive security and safety training programs 
throughout the Department; 

■ Conducting independent oversight to verily that the Department’s security interests are protected; 
the Department can effectively respond to emergencies; and site workers, the public, and the 
environment are protected from hazardous operations and materials; 

■ Implementing worker safety and health, nuclear safety, and classified information security 
enforcement programs; 

■ Providing effective cross-organizational leadership in resolving Defense Nuclear Facilities Safety 
Board-related technical and management issues necessary to ensure public health and safety; 

■ Promoting corporate quality assurance programs; 

■ Managing the Department’s accident investigation program; 

■ Implementing medical surveillance and screening programs for current employees and medical 
screening programs for former workers; 

■ Supporting the Department of Labor in the implementation of the Energy Employees Occupational 
Illness Compensation Program Act; 

■ Supporting domestic and international health research to determine worker and public health effects 
associated with Department operations, U.S. nuclear testing activities of the 1940s and 1950s, and 
other nuclear-related events; 

■ Providing medical and enviroiunental services to the Republic of the Marshall Islands; 

■ Providing specialized security support services to the Department associated with the development 
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and dissemination of security awareness information; management of the foreign ownership, control, 
or influence and foreign visits and assignments programs; and conduct of vulnerability assessments 
in support of the implementation of the Graded Security Protection (formerly Design Basis Threat) 
Policy; 

■ Assisting other U.S. governmental and departmental organizations in the mission of accounting for 
and assuring the security of nuclear material throughout the world, and in preparing for responding 
to nuclear and radiological incidents; 

■ Developing and implementing Department-wide nuclear and radiological materials tracking and 
accounting programs; 

■ Implementing the Department’s physical and persormel security programs for DOE facilities in the 
National Capital Area, including managing the DOE Headquarters protective force and information 
security programs, as well as providing executive protective services; 

■ Identifying and managing the deployment of advanced security technologies; 

■ Managing the U.S. government-wide program to classify and declassify nuclear weapons-related 
technology and information; and implementing the requirements of Executive Order 12958, 
Classified National Security Information, regarding the classification and declassification of 
information that is important to national security; and 

■ Managing the DOE Headquarters security investigations budget and the Department’s personnel 
security programs associated with providing access authorizations to DOE Federal and contract 
persormel. 

Performance 

HSS strengthens the implementation of the Secretary’s goals by ensuring safety and security processes 
enhance productivity while maintaining the highest standards of safe operation at DOE facilities and the 
protection of sensitive information, technologies, and materials. 

HSS began amending safety and security directives in FY 2008 to eliminate unnecessary requirements 
and shift toward performance-based requirements with the goal of ensuring requirements were 
meaningful, clear, and concise without being overly prescriptive or duplicative. These efforts resulted in 
the elimination and streamlining of hundreds of pages of requirements. In FY 2010, HSS is leading the 
effort to further improve the Department’s safety and security regulations to ensure DOE requirements 
are consistent with externally developed national and international consensus standards where 
applicable, mission success. Departmental goals, and risk management principles. This work will 
continue through FY 201 1 . HSS will continue to assist in maintaining the security of nuclear weapons 
and weapons-related material and information; and protecting the safety of workers and the public from 
weapons-related operations and nuclear facility cleanup activities in support of the Secretary’s Security 
goals. 
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Other Defense Activities 
Health, Safety and Security 

Funding by Site by Program 


( 

dollars in thousands 

) 

1 FY2009 

FY2010 

1 FY2011 


Argonne National Laboratory 
Brookhaven National Laboratory 
Chicago Operations Office 
Consolidated Business Center 
East Tennessee Technology Park 
Hanford Site 

Idaho National Laboratory 
Idaho Operations Office 
Kansas City Plant 

Lawrence Berkeley National Laboratory 
Lawrence Livermore National Laboratory 
Los Alamos National Laboratory 
Nevada Site Office 

National Nuclear Security Administration Service Center 

Oak Ridge Institute for Science and Education 

Oak Ridge National Laboratory 

Oak Ridge Operations Office 

Office of Scientific and Technical Information 

Ohio Field Office 

Pacific Northwest National Laboratory 

Paducah Site Office 

Pantex Plant 

Pantex Site Office 

Pittsburgh Naval Reactors 

Richland Operations Office 

Sandia National Laboratories 

Savannah River Operations Office 

Savannah River Site 

Schenectady Naval Reactors 

Washington Headquarters 

Y-12 National Security Complex 

Y-12 Site Office 

Total, Other Defense Activities 


1^30 

1,230 

1,390 

160 

160 

250 

1,127 

34 

294 

0 

900 

900 

30 

30 

25 

115 

115 

135 

3,729 

3,729 

2,335 

U51 

139 

464 

1,250 

50 

45 

297 

297 

0 

3,214 

3,214 

3,050 

290 

290 

210 

6,680 

5,680 

3,180 

19,869 

620 

1,246 

3,575 

3,575 

2,207 

3,808 

3,808 

1,959 

4,738 

2,347 

3,309 

130 

130 

414 

70 

70 

9 

3,809 

3,809 

2,619 

0 

260 

260 

10 

10 

605 

75 

75 

25 

394 

0 

0 

1,549 

218 

. 1,246 

4,174 

4,174 

3,995 

3,664 

1,325 

986 

1,705 

1,705 

35 

24 

0 

0 

377,848 

403,333 

432,138 

2,490 

2,490 

815 

65 

65 

65 

447,470 

443,882 

464,21 1 
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Site Descriptions 


Argonne National Laboratory (ANL) 

Health, Safety and Security: ANL provides specialized technical expertise in seismic analysis, structural 
response, natural phenomena hazards standards, and safety analysis and on environmental and public 
protection issues including analysis of emerging environmental rulemakings and identification of 
environmental and radiation protection performance improvement opportunities. ANL also supports 
environmental activities through the development of guidance materials and implementation tools; 
assists in the development of pollution abatement and environmental sustainability performance 
summaries, and maintains modeling capabilities and develops and maintains codes to support dose and 
risk assessments for the analysis of potential impacts of radiological releases to the environment. ANL 
participates in the illness and injury surveillance program through the collection and transmission of 
worker health and demographic data. 

ANL supports tasks associated with the foreign ownership, control, or influence program by providing a 
computer-based system that facilitates a thorough investigation of foreign ownership, control, or 
influence on contracts and subcontracts involving access to classified information and special nuclear 
material. 

Brookhaven National Laboratory (BNL) 

Health, Safety and Security; BNL provides specialized subject matter technical expertise in conducting 
reviews of safety analysis and risk assessment documents, such as safety analysis reports and bases for 
interim operations. BNL provides specialized technical input in the development of rules, orders, safety 
guides and standards, and documents such as safety analysis reports, technical safety requirements, 
waste disposal standards, fire protection standards, lightning and wind protection standards, and facility 
operation. In addition, BNL participates in the illness and injury surveillance program through 
collection and transmission of worker health, exposure, and demographic data. 

Chicago Operations Office (CH) 

Health, Safety and Security: CH researches and provides worker employment, medical, and exposure 
records in support of the Department of Labor’s implementation of the Energy Employees Occupational 
Illness Compensation Program Act. 

Consolidated Business Center (CBC) 

Health, Safety and Security: CBC provides management services for the contract with Washington 
State University to maintain the U.S. transuranium and uranium registries. 

East Tennessee Technology Park (ETTP) 

Health, Safety and Security: ETTP participates in the illness and injury surveillance program through 
collection and transmission of worker health, exposure, and demographic data. This site provides access 
to site records and information for use in occupational and public health-related studies performed by 
the Department of Health and Human Services under an interagency agreement with DOE. ETTP also 
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provides specialized technical support to the classification, declassification and controlled information 
program. 

Hanford Site 

Health, Safety and Security; Hanford participates in the illness and injury surveillance program through 
the collection and transmission of worker health and demographic data. 

Idaho National Laboratory (INL) 

Health, Safety and Security: INL participates in the illness and injury surveillance program through 
collection and transmission of worker health, exposure, and demographic data. INL provides onsite 
participation and field assistance to other sites for their vulnerability assessment development and 
review, as well as specialized security engineering support. INL also serves as the host site for 
performance testing and operational evaluation of advanced security technologies. 

Idaho Operations Office (ID) 

Health, Safety and Security; ID researches and provides worker employment, medical, and exposure 
records in support of the Department of Labor’s implementation of the Energy Employees Occupational 
Illness Compensation Program Act. 

Kansas City Plant (KCP) 

Health, Safety and Security: KCP participates in the illness and injury surveillance program through 
collection and transmission of worker health, exposure, and demographic data. KCP provides technical 
support to develop classification guidance for information in the areas of weapons, material production, 
material disposition, technology, chemicaldsiological, and intelligence issues as directed. KCP also 
provides support for technical evaluation panel meetings and classification guide working groups. 

Lawrence Livermore National Laboratory (LLNL) 

Health, Safety and Security: LLNL provides specialized expertise in seismic analysis, stmctural 
response, natural phenomena hazards standards, and energy security safety analysis. LLNL supports the 
congressionally mandated Marshall Islands Program by providing environmental sampling and analysis 
to determine radiological conditions. LLNL also participates in the illness and injury surveillance 
program through the collection and transmission of worker health and demographic data. 

LLNL provides support to classification, declassification, and controlled information activities by 
providing specialized technical expertise in the development of classification guidance for a variety of 
subject matter. In addition, LLNL provides analysis and reports on the detailed content and proliferation 
potential of certain nuclear weapon-related information available in the public domain. 

Los Alamos National Laboratory (LANL) 

Health, Safety and Security: LANL provides specialized technical expertise nuclear materials 
packaging and testing of packaging designs and participates in the illness and injury surveillance 
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program through the collection and transmission of worker health and demographic data. 

LANL activities include providing specialized technical expertise and support to die classification, 
declassification and controlled information program in the development of classification guidance for 
information in the areas of weapons, material production, material disposition, computer codes, 
commercial inorganic membranes (permits private sector to utilize gaseous diffusion technology to 
develop filters for commercial use), centrifuges, and novel methods of uranium enrichment. 

Nevada Site Office (NSO) 

Health, Safety and Security: NSO provides technical support to the illness and injury surveillance 
program through collection and transmission of worker health, exposure, and demographic data. 

NSO’s Special Technologies Laboratory supports the development and deployment of advanced 
physical security technologies to enhance protective force personnel safety, survivability, and threat 
response capabilities. NSO operates the technology integration center that provides performance 
metrics for command, control, communications, and information systems before their operational 
deployment. NSO also provides specialized technical support to the classification, declassification and 
controlled information program. 

National Nuclear Security Administration (NNSA) Service Center 

Health, Safety and Security; The NNSA Service Center researches and provides worker employment, 
medical, and exposure records in support of the Department of Labor’s implementation of the Energy 
Employees Occupational Illness Compensation Program Act. 

Oak Ridge Institute for Science and Education (ORISE) 

Health, Safety and Security: ORISE supports various health program activities related to radiological 
exposure records maintenance, radiological exposure response, the Comprehensive Epidemiologic Data 
Resource electronic database, former worker medical screening illness and injury surveillance, 
beryllium exposure research, and international health studies. ORISE also provides support to the 
security awareness special interest group that disseminates security awareness information, media, and 
tools; and supports HSS outreach efforts. 

Oak Ridge National Laboratory (ORNL) 

Health, Safety and Security; ORNL provides specialized technical expertise in the maintenance of 
environment, safety, and health policies, requirements and guides; and provides specialized technical 
expertise to support the operation of the DOE technical standards program. ORNL is the primary 
Federal laboratory with capabilities for modeling radiation dosimetry used in worker and public dose 
and risk assessments; participates in the illness and injury surveillance program through collection and 
transmission of worker health, exposure, and demographic data; supports beryllium research activities; 
and manages a toll-free information hotline for former workers interested in learning more about 
medical screening services available to them through the former worker medical screening program. 
ORNL also supports the implementation of DOE international health studies. 
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ORNL provides on-site participation and field assistance for vulnerability assessment development and 
review, and specialized security engineering support. ORNL supports DOE security technology 
development and deployment efforts by maintaining the security technology information archive, a 
centralized repository of safety and security information associated with advanced security technology 
deployments that is accessible to all Departmental elements. ORNL provides technical support to 
develop classification guidance for information in the areas of weapons, material production, material 
disposition, technology, chemical/biological, and intelligence issues, as directed. ORNL also provides 
support for technical evaluation panel meetings and classification guide working groups. 

Oak Ridge Operations Office (OR) 

Health, Safety and Security: OR supports the implementation of the analytical services activity by 
conducting audits of commercial analytical laboratories and commercial waste treatment, storage, and 
disposal facilities to ensure environmental analytical data is of high quality, reliable, and defensible. OR 
researches and provides worker employment, medical, and exposure records in support of the 
Department of Labor’s implementation of the Energy Employees Occupational Illness Compensation 
Program Act. OR also provides specialized technical support to the classification, declassification and 
controlled information program. 

Office of Scientific and Technical Information (OSTI) 

Health, Safety and Security: OSTI conducts research and provides worker employment, medical, and 
exposure records in support of the Department of Labor’s implementation of the Energy Employees 
Occupational Illness Compensation Program Act. OSTI also supports the classification, declassification 
and controlled information program by improving the accessibility of DOE’s OpenNet database and 
maintaining a thesaurus and dictionary for the automated classification guidance system used in the 
electronic classification guidance system. 

Ohio Field Office 

Health, Safety and Security: The Ohio Field Office researches and provides worker employment, 
medical, and exposure records in support of the Department of Labor’s implementation of the Energy 
Employees Occupational Illness Compensation Program Act. 

Pacific Northwest National Laboratory (PNNL) 

Health, Safety and Security: PNNL provides technical support in maintaining health, safety, and 
security policies, procedures, and guides, as well as materials that address the processes and protocols 
used for program implementation, planning, analysis of evaluation results and trends, and compilation of 
policy issues related to the evaluations. PNNL supports environmental activities associated with the 
DOE laboratory accreditation program and maintains the software that DOE sites use to plan and 
execute statistically sound environmental sampling methodologies. PNNL also supports health activities 
pertaining to cumulative dosimetry exposure data, historical offsite releases of contaminants fi’om DOE 
facilities, and DOE international health studies. Trending and analysis support is also provided to DOE 
classified information security enforcement program. 

PNNL provides specialized technical support to the classification, declassification and controlled 
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information program for the development of classification guidance for information in the areas of 
\veapons, material production, material disposition, technology, chemical and biological weapons, 
critical infrastructure, and intelligence, 

Paducah Site OfBce 

The Paducah Site Office conducts research and provides worker employment, medical, and exposure 
records in support of the Department of Labor’s implementation of the Energy Employees Occupational 
Illness Compensation Program Act 

Pantex Plant (Pantex) 

Health, Safety and Security: Pantex serves as the integration test bed for the deployment and evaluation 
of security technologies, such as networked security sensors, distributed situational awareness, and real- 
time monitoring through a newly developed tactical operations center. Pantex provides technical 
support to develop classification guidance for infonnation in the areas of weapons, material production, 
material disposition, technology, chemicaEbiological, and intelligence issues as directed. Pantex also 
provides support for technical evaluation panel meetings and classification guide working groups. 

Pantex Site Office 

Health, Safety and Security: The Pantex Site Office provides technical support to the illness and injury 
surveillance program through collection and transmission of worker health, exposure, and demographic 
data. 

Richland Operations Office (RL) 

Health, Safety and Security: RL participates in the illness and injury surveillance program through 
collection and transmission of worker health, exposure, and demographic data; and researches and 
provides worker employment, medical, and exposure records in support of the Department of Labor’s 
implementation of the Energy Employees Occupational Illness Compensation Program Act. 

Sandia National Laboratories (SNL) 

Health, Safety and Security: SNL provides technical support to the illness and injury surveillance 
program through collection and transmission of worker health, exposure, and demographic data. 

SNL focuses on deployment and integration of security technologies and systems required to protect the 
Department from catastrophic consequences of such circumstances as use of nuclear weapons and/or 
nuclear material for malevolent purposes, or the erosion of national security through theft or diversion of 
classified materials or information. SNL provides technical assistance for site vulnerability analyses and 
site safeguards and security plans. SNL also supports the security technology deployment program by 
generating technology performance metrics and data for use in site risk assessment equations, deploying 
active denial technologies, developing coimtermeasures for security equipment vulnerabilities, and 
enhancing protective force technologies. 

SNL also provides technical expertise to the classification, declassification and controlled information 
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program in the development of classification guidance for information in the areas of nuclear weapons, 
nuclear weapon production and military use, stockpile stewardship, chemical/biological weapons, 
nuclear smuggling, computer codes, and intelligence. 

Savannah River Operations Office (SR) 

Health, Safety and Security: SR researches and provides worker employment, medical, and exposure 
records in support of the Department of Labor’s implementation of die Energy Employees Occupational 
Illness Compensation Program Act. SR also provides technical support to the security technology 
systems development and deployment program. 

Savannah River Site (SRS) 

Health, Safety and Security: SRS supports HSS through participation in the illness and injury 
surveillance program. SRS also provides specialized technical support to the classification, 
declassification and controlled information program. 

Washington Headquarters 

Health, Safety, and Security: Headquarters provides technical support for the implementation of the 
HSS mission of providing the Department health, safety, and security policy, technical assistance, 
analysis, corporate programs, safety and security training, and enforcement, including the maintenance 
of corporate-level health, safety and security database systems. Headquarters also provides for security 
operations in the National Capital Area and for background investigations conducted by the Federal 
Bureau of Investigation and the Office of Personnel Management of DOE Headquarters Federal and 
contractor employees, as appropriate. 

Headquarters provides overall administration of research needed to provide worker employment, 
medical, and exposure records in support of the Department of Labor’s implementation of the Energy 
Employees Occupational Illness Compensation Program Act. The technical support provided ensures 
the conduct of domestic and international health studies to determine worker and public health effects 
associated with Department operations, U.S. nuclear testing activities of the 1 940s and 1 950s, and other 
nuclear-related events as prescribed in current U.S. law and international treaties and agreements. 
Headquarters also provides for the development and management of U.S. nuclear material control and 
accountability systems, and the administration of the U.S. government-wide program to identify and 
protect nuclear weapons information. 

Program Direction: Headquarters provides for HSS Federal employee salaries and benefits, travel, and 
other related expenses needed to lead, manage, and implement the overall HSS mission including 
executive protection operations. Technical support provides for Headquarters security operations; 
Departmental security incident analysis; personnel, physical, and information security and security 
policy management; and independent oversight programs. Technical support also provides for effective 
cross-organizational leadership in resolving Defense Nuclear Facilities Safety Board-related technical 
and management issues necessary to ensure public health and safety. 
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Y-12 National Security Complex (V-12) 

Health, Safety and Security; Y-12 conducts operational security evaluations for physical security 
technologies that focus on enhancements to protective force survivability, remote intrusion detection, 
and chemical defense measures; and serves as a test bed to evaluate advanced protective force security 
technologies. Additionally, Y-12 provides technical expertise and support to the classification, 
declassification and controlled information program in the development of classification guidance for 
information in the areas of nuclear weapons, material production, material disposition, technology, 
chemical/biological, and intelligence, as well as the development of automated guidance streamlining 
technologies and techniques for managing classification policy and guidance. 

Y-12 Site Office (YSO) 

Health, Safety and Security: YSO participates in the illness and injury surveillance program through 
collection and transmission of worker health, exposure, and demographic data. 
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Health, Safety and Security 
Funding Profile by Subprogram 


(dollars in thousands) 


FY2009 

FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Health, Safety ^d Security 

Health and Safety 

69,348 

0 

76,121 

75,124 

Security 

277,526 

0 

261,636 

281,347 

Total, Program Health, Safety and Security 

346,874 

0 

337,757 

356,471 


Public Law Authorizations: 

Public Law 83-703, “Atomic Energy Act of 1 954,” as amended 
Public Law 93-438, “Energy Reorganization Act of 1974” 

Public Law 95-91, “Department of Energy Organization Act” 

Public Law 95-134, “An Act to authorize certain appropriations for the territories of the.United States, to amend certain acts 
relating thereto, and for otiier purposes” 

Public Law 95-242, ‘'Nuclear Non-Proliferation Act of 1978” 

Public Law 96-205, “Trust Territory of the Pacific Islands” 

Public Law 99-239, “Compact of Free Association Act of 1985” 

Public Law 1 00-408, “Price- Anderson Amendments Act of 1 988” 

Public Law 102-484, “National Defense Authorization Act for Fiscal Year 1993” (Subtitle E, Worker Medical Screening) 
Public Law 106-398, “National Defense Authorization Act for Fiscal Year 2001” (Title 36: Energy Employees Occupational 
Illness Compensation Program) 

Public Law 1 07-3 1 0, “Dam Safety and Security Act of 2002” 

Public Law 108-188, “Compact of Free Association Amendments Act of 2003” 

Public Law 108-375, “The Ronald W. Reagan National Defense Authorization Act for FY 2005” (Subtitle E, Energy 
Employees Occupational Illness Compensation Program amendments) 

Public Law 1 1 1-8, “Omnibus Appropriations Act, 2009“ 

Public Law 111-85, “Energy and Water Development and Related Agencies Appropriations Act, 2010” 

Mission 

HSS is DOE’S central organization responsible for health, safety®, and security^, providing corporate- 
level leadership and strategic vision to coordinate and integrate these programs. HSS is responsible for 
policy development, technical assistance, safety analysis, corporate safety and security programs, safety 
and security training, DOE-wide independent oversight, and enforcement. The Chief Health, Safety and 
Security Officer advises the Secretary and Deputy Secretary on all matters related to health, safety, and 
security across the complex. 

Benefits 

HSS assists the Department in achieving its mission in a safe, secure, environmentally responsible 


“ Includes occupational, nuclear, and radiation safety; cultural and natural resources; environmental; quality assurance; and 
safety-related aspects of training, enforcement, and independent oversi^t activities. 

Inclitoes physical, personnel, and information security; nuclear materials accountability; classification/declassification; and 
security-related aspects of training, enforcement, and independent oversight activities. 
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manner by providing sound and consistent policy, technical assistance, training, independent oversight, 
enforcement, and corporate leadership for the health, safety and security program areas. HSS integrates 
worker health, safety, and security functions to address crosscutting Departmental issues; increase 
collaboration and sharing of technical expertise; and increase accountability for worker health, safety, 
and security responsibilities. The integrated approach and functional alignment of responsibilities 
within HSS prevent redundancy in reporting requirements, provide consistency in policy and guidance 
development and technical assistance, and increase the effectiveness of communication and 
accountability for worker health, safety, and security. 

Annual Performance Results and Targets 

The HSS former worker medical screening program performance goal supports all Secretarial goals by 
demonstrating to the current workforce that the Department will continue to provide medical monitoring 
of work place exposures even after they are no longer employed by the Department. Through this 
commitment, the Department intends to foster a highly motivated and dedicated workforce ready to take 
on and achieve the Secretary’s energy, innovation, and security goals. 

The remaining two HSS performance goals directly support the Secretary’s innovation and security 
goals by deploying security technologies and establishing efficiencies in access authorization processes. 
The HSS security technology development and systems deployment program is unique within the 
Department in providing a means to demonstrate both reduced costs and increased security effectiveness 
through the appropriate use of technology to act as a guard force multiplier and thus provide alternatives 
to traditional and costly labor-intensive practices. HSS will achieve efficiencies in the access 
authorization process through the expanded use of information technology systems to manage data. 
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Means and Strategies 

In FY 2010, HSS refocused its mission and priorities to better maximize its value to the Department in 
support of the Secretary’s goals and objectives. Ensuring the health, safety, and security of DOE workers 
and entrusted national security assets is HSS’s contribution to the Department’s vital scientific, energy, 
and national security missions. HSS will continue its focus on providing timely and relevant assistance 
and oversight to mission support activities, performing regulatory required safety and security functions, 
and managing required corporate functions. 

HSS will accomplish its mission by ensuring the Department’s health, safety, and security policies and 
requirements support the achievement of the Secretary’s goals; providing timely and comprehensive 
technical assistance to program offices, DOE sites, and laboratories regarding implementation of health, 
safety, and security requirements; providing cost-effective, cutting-edge technology-based safeguards 
and security solutions to meet identified threats; providing world-class training programs for the 
Department’s security and safety professionals and senior leadership; conducting an integrated 
regulatory enforcement program related to nuclear safety, worker safety and health, and classified 
information security; and applying a graded approach to performance-based independent oversight to 
Departmental operations. Working in partnership with DOE senior management; health, safety, and 
security communities in the DOE program offices, field offices, sites, and laboratories; and with DOE 
workers and stakeholders, HSS is committed to continuous innovation and a cooperative work 
environment. 

Critical to achieving its vision and goals is HSS’s ability to maintain a highly qualified workforce with 
the expertise and skills necessary to support, manage, and conduct its mission. The HSS workforce is 
composed of world-class health, safety, and security professionals grounded in science, engineering, and 
technology who are led by effective program and project managers with exceptional communications 
and leadership skills and supported by innovative resource management experts. As a key factor in its 
commitment to excellence, HSS empowers its persormel with the skills and tools necessary for the 
improvement of health, safety, and security performance. The judicious use of contractor support 
continues to be a practicable and cost-effective means to provide a surge pool of technical experts as an 
alternative to expanding the Federal employee base. 

HSS will continue to analyze and adjust priorities and activities based on emerging Departmental goals, 
significant Departmental events. Secretarial-level and internal HSS program reviews, analysis of 
corporate performance indicators, and results of independent oversight appraisals and enforcement 
actions. HSS also uses insights and findings from other Departmental elements and external reviews, 
such as those of the Defense Nuclear Facilities Safety Board and the U.S. Government Accountability 
Office, to further enhance the Department’s health, safety, and security strategies. These enhanced 
strategies are reflected in budget formulation and execution processes. 

HSS places a high degree of emphasis on working with DOE Under Secretaries, program and staff 
offices, and sites, contractors, and laboratories to ensure that health, safety, and security issues are 
identified and effectively addressed, HSS also maintains strong relationships with the following U.S. 
government departments and agencies, international organizations, and governments of other nations: 

■ Defense Nuclear Facilities Safety Board 

■ Nuclear Regulatory Commission 
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■ Department of State 

■ Department of Defense 

■ Defense Threat Reduction Agency 

■ Department of Homeland Security 

■ Department of Justice 

■ Office of Personnel Management 

■ Federal Bureau of Investigation 

■ National Security Council 

■ United States Secret Service 

■ Department of Labor 

■ Department of Health and Human Services 

■ Occupational Safety and Health Administration 

■ Environmental Protection Agency 

■ National Institute of Occupational Safety and Health 

■ President’s Advisory Board on Radiation and Worker Health 

■ Council on Environmental Quality’s Federal Environmental Executive 

■ International Atomic Energy Agency 

■ Governments of Russia, Japan, the United Kingdom, and the Marshall Islands 
Validation and Verification 


HSS validates and verifies program performance by continuously monitoring achievements through 
weekly reports and periodic meetings with office directors and program managers. In addition, HSS 
provides quarterly status updates of performance measures to the DOE Chief Financial Officer. 
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Health and Safety 



Funding Schedule by Activity 

(dollars in dtousands) 



1 FY2009 

1 FY2010 1 

FY20H 

HealA and Safety 




Worker Safety 

11,400 

14,930 

14,930 

Environment 

3,241 

3,241 

3,241 

Health Programs 

52,709 

55,952 

54,955 

Enforcement 

1,998 

1,998 

1,998 

Total, Subprogram Health and Safety 

69,348 

76,121 

75,124 


Benefits 

The Health and Safety subprogram provides technical and analytical expertise used to protect and 
enhance the safety of DOE workers, the public, and the environment while supporting overall 
Departmental missions and goals. Policies and guidance are maintained for the promotion of safe, 
environmentally sustaining work practices throughout the Department to ensure best-in-class 
performance in the areas of occupational, facility, nuclear, and radiation safety; cultural and natural 
resources; environment; and quality assurance. Health and Safety provides assistance to DOE program 
and site offices and laboratories through site-specific activities, such as nuclear facility safety bases 
reviews, and corporate-wide services such as accrediting commercial laboratories used by DOE sites for 
regulatory compliance and employee monitoring programs; maintaining radiological standards used to 
calibrate radiation monitors; administration of the accident investigation program, supporting the 
radiation emergency accident center, and the operation of the Filter Test Facility. Corporate databases, 
such as those pertaining to accidents and illnesses, radiation monitoring, and corrective action tracking, 
are maintained and used to provide analysis of health and safety perfonnance to senior management. 
Support is provided through the DOE voluntary protection program, which encourages and rewards 
safety performance that exceeds industry averages through universally recognized certifications; and 
enviromnental management systems to support sustainable practices that improve environmental 
performance through pollution prevention and greenhouse gas reduction programs. This subprogram 
also provides support to the Department of Labor for the implementation of the Energy Employees 
Occupational Illness Compensation Program Act, the former worker medical screening program, health 
studies to investigate and identify work-related injury and illness in the DOE worker population; and 
international radiation health effects in Japan and Russia. The benefits of these projects and programs 
include discovery and docmnentation of health effects outcomes that provide the scientific basis for 
national and international worker protection policies and standards, which, in turn, provide updated 
levels of protection appropriate for the risk posed to workers by hazards present at DOE sites. Health 
and environmental services are also provided to the people of the Marshall Islands. This subprogram 
also provides support for the implementation of the Congressionally mandated worker safety and health, 
nuclear safety, and classified information security enforcement programs to ensure contractors’ 
adherence to applicable regulations and promote proactive improvement of safety and security 
performance. 
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Worker Safety 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


11,400 


14,930 


14,930 


Worker safety and health policies provide for the promotion of safe work practices throughout the 
Department to ensure best-in-class safety performance exceeding that achieved by other organizations 
with industrial operations similar to those performed by DOE in support of achieving all Secretarial 
objectives. Ftmding supports increased assitrance that mission-related work is conducted with a full 
understanding of the potential worker health and safety related risks, controls necessary to mitigate those 
risks, and avoidance of future liabilities associated with worker compensation programs. Funding 
provides for research, efforts to update and maintain existing standards, and the development of new 
safety and health regulations and directives based on new or evolving working conditions, when 
warranted. HSS will continue to participate in the development of national voluntaiy consensus 
standards related to worker health and safety to ensure that such standards provide acceptable levels of 
protection to DOE workers and to promote consistency in worker health and safety throughout the 
United States. In FY 2011, HSS will: revise 10 C.F.R. 707, Workplace Substance Abuse Programs at 
DOE Sites, and develop guidance associated with this rule; and amend 10 C.F.R. 835, Occupational 
Radiation Protection, to reflect updated surface contamination values. 


HSS will continue to support program and site implementation of worker health and safety policy, 
established in 1 0 C.F.R. 85 1 , Worker Safety and Health Program, and related directives. This 
continuing support will include providing responses to technical or regulatory questions, evaluating 
requests for variances or exemptions from worker health and safety requirements, clarifying 
requirements, developing and maintaining DOE sanctioned worker safety and health training materials, 
and conducting site visits to assist in reviewing and addressing implementation issues. Specifically, 
HSS will assist in the implementation of the occupational medical appendix in 10 C.F.R. 851, Worker 
Safety and Health Program', complete implementation of the amended 10 C.F.R. 850, Chronic 
Beryllium Disease Prevention Program', and, in cooperation with the National Nuclear Security 
Administration, provide assistance to ensure implementation of DOE Policy 434,1, Conduct and 
Approval of Select Agent and Toxin Work at Department of Energy Sites, which addresses the 
establishment of laboratory activities related to highly toxic agents and work-for-others at those DOE 
laboratories. 


Technical support provides for the implementation of the DOE voluntary protection program, which 
encourages and rewards safety performance that exceeds industry averages. This program has 
demonstrated an annual cost saving/avoidance average of $250,000 per participating contractor based on 
accident and injury compensation cost comparisons between participating and non-participating 
contractors. Thirty-three participating contractors are collectively saving the Department an estimated 
$8,250,000 per year by implementing the program. The DOE voluntary protection program is 
complementary to the Department’s integrated safety management system, which ensures the 
maintenance or continued improvement of health and safety programs, resulting in overall operational 
cost savings. Funding provides for technical support for recertification of contractor status, evaluation 
of new applications, the conduct of up to 16 onsite evaluations, development of evaluation reports and 
related communication items, and provision of additional technical expertise where needed. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


This activity provides health and safety-related support to the DOE human reliability program, which is 
designed to ensure that individuals who occupy positions affording access to certain national security 
materials and nuclear explosive devices meet high standards for trustworthiness, dependability, and 
physical and mental reliability. Funding provides for the conduct of basic research on new 
psychological testing tools and techniques and continuous analysis of the qualifications of clinicians 
who assess the physical and mental reliability of individuals in the program. Funding also provides for 
communications activities to ensure uniformity in addressing medical issues that may affect the 
continued reliability of program participants. 

The DOE contractor employee assistance program provides for the collection and analysis of causes of 
lost time and disabilities and the medical and psychological interventions available to reduce those 
losses. Funding also provides for dissemination of data to employee assistance program managers to 
support decisions on development of policies and guidelines. 

The electronic Radiation Exposure Monitoring System serves as the Department’s central repository for 
radiation exposure information at DOE in support of 10 C.F.R. 835, Occupational Radiation Protection, 
Subpart I, requirements regarding annual monitoring of individual occupational radiation exposure 
records for DOE employees, contractors, and subcontractors, as well as members of the public. DOE 
operating units report the monitoring data to the Radiation Exposure Monitoring System repository 
according to procedures and requirements in DOE Order 23 1.1 A, Environment, Safety and Health 
Reporting, and associated manual. The database contains approximately 10 million annual individual 
occupational radiation exposure records for individuals who have worked for DOE and its predecessor 
organizations from 1945 to the present. DOE also shares this information with the Nuclear Regulatory 
Commission, because many employees move between the two agencies. Funding provides for data 
collection, database operation and maintenance, and appropriate dissemination of information. In 
addition, Radiation Exposure Monitoring System data is used to produce the annual DOE occupational 
radiation exposure report. 

Fimding supports an effective and reliable worker radiation dosimetry program through the DOE 
laboratory accreditation program. This program assures the high quality performance of radiation 
dosimetry measurement at DOE sites. HSS funds the maintenance of a phantom library of both 
anthropomorphic (based on human anatomy) and bottle manikin absorption (approximations of a human 
torso) models that contain radioactive materials to supplement the radioisotopes used for radiobioassay 
performance testing. Additional radioactive materials are selected based on nuclear weapon 
manufacturing and other industrial incidents. The phantom library provides a unique calibration source 
for facilities that process uranium and other transmanic materials. Phantom models are provided to 
DOE sites, Nuclear Regulatory Commission facilities, and state emergency response programs for use in 
calibrating radiobioassay equipment. 

Funding is used to support the Radiation Emergency Accident CenterfTraining Site, which provides 
medical expertise to DOE occupational medicine clinics, supplies chelating pharmaceuticals to treat 
radiation-exposed workers, and trains physicians to respond to radiological accidents anywhere in the 

Other Defense Activities/ 

Health, Safety and Security/ 

Health and Safety Page 30 FV 2011 Congressional Budget 


54928A 


3/15/2010 




589 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


United States. The Radiation Emergency Accident Center/Training Site is a core component of the 
national response to nuclear weapons of mass destruction and provides an environment for scientific 
research on techniques for rapid measurement of radiation effects on humans and supports the DOE 
complex in ensuring medical teams have the best modem training to prepare for responding to 
emergencies. 


In 201 1, HSS will enhance its nuclear safety activities implemented in FY 2009 and FY 2010 to improve 
operational awareness and oversight of DOE nuclear facilities and operations. HSS will assist in the 
safe and secure management of nuclear facilities and operations and the environmental cleanup of 
legacy weapons production operations as recommended by a U.S. Government Accounting Office 
October 2008 report Funding provides technical support for scientific research relevant to the 
development and maintenance of nuclear and facility safety policies, requirements, guidance, and 
standards that establish DOE’s nuclear safety regulatory framework under the Atomic Energy Act and 
related laws; assistance to DOE entities in the implementation of nuclear and facility safety 
requirements; and programmatic oversight to determine implementation status and identify areas for 
improvement. 

In FY 2010, HSS continued its initiative to identify redundancies and needed improvements in the 
clarity and consistency of its nuclear safety-related requirements and expanded this effort to include 
associated guidance documents and technical standards. In FY 2011, funding will provide for the 
continued examination of regulations, directives, guides, and standards to reflect updated international 
and national codes and standards, changing DOE missions and work environments, and emerging safety 
issues that arise when working with nuclear materials in aging facilities. Emphasis will continue to be 
placed on graded approaches commensurate with the hazard and risk management approach to ensure 
cost-effective safety measures are employed. 

Funding provides for technical support and assistance to DOE mission-related operating units for 
implementing newly revised or issued directives and standards and for promoting continuous 
improvement in implementing existing directives and standards. Emphasis will continue to be placed on 
the appropriate use of justifications for continued operations and safety basis authorization 
documentation. Support and assistance will be provided through onsite visits, in-person and virtual 
workshops, and other communications mechanisms. 

Operational oversight of nuclear safety programs will continue through leveraging efforts of the facility 
representative program, which consists of approximately 200 site office resident representatives who 
provide operational oversight at DOE nuclear facilities, onsite assistance visits, feedback from DOE site 
offices, safety reporting mechanisms, independent oversight appraisals, and enforcement actions. The 
status of safety basis documentation will be reviewed through the enhanced DOE knowledge system 
developed in response to the 2008 U.S. Government Accountability Office report. In addition, this 
activity funding provides for the conduct of readiness reviews for category 1, 2, and 3 nuclear facilities 
prior to authorizing the startup or restart of these facilities to address inconsistencies and deficiencies in 
process implementation identified by DOE, the U.S. Government Accountability Office, and the 
Defense Nuclear Facilities Safety Board. 


Other Defense Activities/ 

Heaith, Safety and Security/ 

Health and Safety Page 31 FY 2011 Congressional Budget 


54928A 


3/15/2010 




590 


(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


To foster management excellence and reliability in nuclear safety and security, HSS assists in funding an 
information exchange with the Institute of Nuclear Power Operations. The Institute of Nuclear Power 
Operations is a non-profit organization established by the commercial nuclear power industry to 
promote the highest levels of safety and reliability in the operation of nuclear power plants. Interaction 
with the Institute enables DOE to incorporate applicable best practices as part of the Department’s 
commitment to continuous improvement of nuclear operations. Funding provides direct access to 
otherwise unavailable current commercial nuclear industry standards, best practices, and benchmarking 
opportunities. Through an agreement established in 1989, the Institute of Nuclear Power Operations 
provides DOE with comprehensive and timely insights on nuclear safety excellence fi'om a single, 
imique, internationally recognized expert source. The annual membership fee provides the Department 
access to methodologies, standards, and databases of operating experience and information. 

Additionally, the Institute of Nuclear Power Operations provides direct technical assistance to DOE and 
its site contractors. Funding for the exchange is shared by DOE entities that utilize the information 
exchange. 

Title 10 C.F.R. 830, Nuclear Safety Management, requires that DOE maintain a public list (on the 
Internet) that provides the status of the safety basis for each hazard category 1 , 2, or 3 DOE nuclear 
facility and, to the extent practicable, provides information on how to obtain a copy of the safety basis 
and related documents for a facility. Funding supports the development and maintenance of web-based 
systems easily accessible by the public and DOE organizations. 

The worker safety activity provides technical support for the implementation of the Federal employee 
occupational safety and health program as required by Presidential Executive Order 12196, 

Occupational Safety and Health Programs for Federal Employees; Section 1 9 of Public Law 9 1 -596; 
the Occupational Safety and Health Act of 1970; and 29 C.F.R. 1 960, Basic Program Elements for 
Federal Employee Occupational Safety and Health Programs and Related Matters. Funding provides 
for guidance and technical assistance to DOE line managers to ensure accomplishment of Departmental 
objectives while maintaining the safety of its employees. Funding also provides for the development 
and implementation of required annual employee training programs and supports the development of an 
annual Federal employee occupational safety and health report to the Secretary of Labor. 

Safety performance trending and analysis funding supports in-depth analyses, performance indicator 
development, and data quality assessments designed to identily excellent performance and areas needing 
improvement in order to reduce or prevent adverse events and injuries and minimize mission 
interruptions. Corporate safety indicators, benchmarked against “best in class” corporations, such as 
DuPont and Dow Chemical, provide senior management and the entire DOE complex with safety 
performance status and trends and effective tools to focus senior management dialogue and attention on 
priority safety, health, and environmental issues. Funding provides for safety database improvements 
and maintenance, as well as guidance and assistance to field elements in order to improve the timeliness 
and completeness of accident/injury reporting data contained in the Computerized Accident/Incident 
Reporting System. Funding also supports in-depth data analyses of Occurrence Reporting and 
Processing System information correlated with nuclear safety and environmental activities, and other 
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qualitative information provided by organizational representatives throughout DOE. When excellent 
safety performance is identified, HSS ensures that lessons learned are shared throughout the rest of the 
Department. HSS provides technical assistance when poor safety performance is identified to ensure 
corrective actions are developed and implemented. 


The DOE operating experience program leverages all DOE Federal and contractor operating experience 
and lessons learned across the Department. The program is managed by HSS through an operating 
experience council consisting of DOE Federal and contractor managers and “best in class” industry 
representatives from organizations with operations similar to DOE. Funding provides for the 
development and implementation of improved methods for utilizing safety-related data and 
communication systems (e.g., data mining and display capabilities); utilizing state-of-the-art commercial 
experience to identify and use leading performance measures to leverage safety performance; and 
providing for analysis of safety performance tailored to nuclear, industrial, and worker safety. Funding 
also supports the suspect, defective, and counterfeit item program, which works closely with other 
govenunent departments and industries to identify faulty parts and prevent their use in nuclear and other 
facilities. Collecting the products of operating experience provides site managers and workers with 
actionable information to assist in the avoidance of costly mission interruptions and accidents. 

Funding provides resources to assist the DOE complex integrate innovative high reliability organization 
and human performance improvement concepts into their operations. High reliability organizational 
theory focuses on how complex organizations achieve consistent, highly reliable performance to 
increase productivity and prevent accidents or other mission-critical consequences. Human performance 
improvement is a sub-set of high reliability that uses human performance science to align organizational, 
technical, and cultural factors with human capabilities to promote excellent performance and preclude 
events initiated by human error. Funding provides training and professional development course 
materials in coordination with the National Training Center; DOE-wide workshops; implementation 
facilitation at the site level; and a knowledge-sharing alliance with the Energy Facility Contractors 
Group, other U.S. government agencies, private industry (such as the Institute of Nuclear Power 
Operations), and the academic community. Funding also provides assistance to DOE offices and 
contractors in developing internal expertise in high reliability and human performance, and assistance in 
integrating high reliability and human performance principles, concepts, and tools into their policies, 
management systems, processes, and organizational cultures. 


The worker safety activity also funds envirorunent, safety, and health training, developed in partnership 
with worker unions, to identify and implement standardized approaches and provide for the development 
and delivery of technical training to develop and maintain DOE and contractor envirorunent, safety, and 
health competencies. Funding also supports training module development, delivery, and maintenance 
for courses related to corporate information gathering operations. 


Quality assurance activities provide technical support to maintain quality assurance requirements and 
guidance and provide corporate resources to ensure that products and services support Departmental 
objectives. Funding supports efforts to provide assistance to Departmental elements and contractors in 
the interpretation and implementation of DOE quality assurance requirements and in the resolution of 
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quality assurance-related issues. Funding also provides for HSS to evaluate the effectiveness of the 
implementation of quality assurance requirements and recommend program adjustments and 
improvements. In addition, funding provides operating support for the DOE safety software central 
registry, the DOE software quality assurance program, and the DOE quality council, chaired by HSS, 
whose role is to promote communication, consistency, and collaboration across the DOE complex to 
improve the Department’s quality assurance performance. 


Funding also provides for the operation and monitoring of the Filter Test Facility, which tests 100 
percent of all safety class and safety significant high efficiency particulate air filters prior to their use at 
DOE nuclear facilities. The purpose of the testing is to ensure the integrity of confinement ventilation 
systems intended to protect the environment, the workers, and the public and satisfies a commitment to 
the Defense Nuclear Facilities Safety Board and DOE Standard 3020-2005, Specifications for High 
Efficiency Particulate Air Filters Used by DOE Contractors. The Filter Test Facility tests 
approximately 2,600 filters annually. In FY 2011, HSS will continue its increased monitoring of 
inspection, testing, and procurement of high efficiency particulate air filters to ensure resolution of 
manufacturing and other defects that caused the increased rate of rejection of filters in FY 2008 and 
FY 2009. 


Funding supports the implementation of the DOE accident investigation program, which investigates 
and determines root causes of accidents involving worker fatalities, acute exposures to radiation or 
chemicals, environmental releases, or the large loss of capital assets. The purpose of the program is to 
prevent the recurrence of such accidents and to contribute to improved environmental protection and 
safety and health of DOE employees, contractors, and the public. Accidents are categorized as either 
Type A or B via DOE Order 225. 1 A, Accident Investigation. HSS manages the conduct of Type A 
accident investigations and supports the conduct of Type B investigations by DOE program elements. 
Funding also supports program development, administration, and investigator training. 

The Dam Safety and Security Act of 2002 (Public Law 107-31 0) requires that DOE participate in the 
national dam safety program administered by the Federal Emergency Management Administration. This 
activity provides funding to the Federal Energy Regulatory Commission to conduct periodic safety 
inspections that ensure the structural integrity of 15 DOE-owned dams and other water impoundment 
structures, ensuring DOE compliance with Federal dam safety guidelines and protecting the 
environment and public from potential harm from DOE’s containment systems. 

Environment 3,241 3,241 3,241 

Environmental activities support the Secretary’s environmental objectives by fostering efficient use of 
resources and energy throughout DOE operations, assisting in the responsible management of natural 
and cultural resources on and around DOE facilities, and avoiding future liabilities in these areas. 
Funding provides technical support for the development of policies, requirements, and guidance related 
to sustainable environmental stewardship, pollution prevention, greenhouse gas reduction, and 
sustainability performance tracking and reporting across the DOE complex. In addition, HSS develops 
DOE policies that encourage green purchasing throughout the Department. Through its purchasing 
power, DOE provides incentives to industry to develop and provide environmentally fiiendly products 
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that subsequently are made available to the public sector. Funding provides technical support for the 
development and maintenance of environmental protection directives in order to improve compliance 
with environmental laws and regulations; enhance DOE’s performance in preventing pollution; achieve 
the Administration’s new environmental goals established though Executive Orders, DOE directives, 
and other means; and advance implementation and continuous improvement of environmental 
management systems throughout the Department. 


Technical support will be provided to DOE site and program offices and laboratories to evaluate and 
resolve site regulatory compliance issues by developing cost-effective alternative compliance strategies; 
issuing guidance regarding the interpretation and implementation of new regulatory requirements; and 
implementing web-based compliance tools. Support will also be provided to coordinate and develop 
consolidated responses to proposed changes in environmental regulations and related requirements that 
have the potential to impact Departmental operations. In addition, HSS will continue to review DOE 
sites’ toxic chemical release inventory annual reporting data to evaluate the effectiveness of the 
Department’s toxic chemical release reduction efforts and validate adherence to the reporting 
requirement; produce aimual reviews and reports on DOE environmental compliance performance; and 
submit annual radionuclide emissions summaries to the Environmental Protection Agency under an 
interagency agreement. 


Funding provides for technical assistance regarding the implementation of sustainable practices that 
improve enviromnental performance by promoting recycling and reuse of materials, including 
electronics; replacing toxic substances and materials with non-toxic substitutes; reducing waste volumes 
and toxicities; and implementing other sustainable environmental stewardship goals, including the 
lowering of greenhouse gas emissions. Funding provides for the maintenance and operation of the 
pollution prevention performance tracking and reporting system website. HSS will continue to 
administer the DOE environmental sustainability awards program that formally recognizes DOE entities 
for outstanding pollution prevention and other sustainable environmental stewardship achievements. In 
addition, HSS will continue to assist DOE entities enter the White House “Closing the Circle” 
environmental stewardship award competition. DOE won one or more of these Vi^ite House awards in 
each year from 2004 to 2008. 


Environmental activities provide technical support for the maintenance of DOE’s radiation protection 
regulatory framework to provide protection of the public and environment consistent with national and 
international radiation protection standards and Departmental risk management strategies. FY 2009 and 
2010 funding provided for the updating and publication of DOE Order 458.1 (replacing DOE Order 
5400.5), Radiation Protection of the Public and the Environment, to reflect current standards, 
knowledge, and practice in radiological science. FY 2011 funding will be used to complete and publish 
guidance in support of the new order pertaining to optimizing radiation protection of the public and the 
environment, controlling and clearing property with residual radioactive material, conducting 
radiological effluent monitoring and environmental surveillance, developing environmental radiological 
protection program plans, and incorporating environmental radiological protection program plans into 
enviromnental management systems. Funding also provides for continued coordination with 
international standards organizations to benchmark U.S. radiation protection approaches against existing 
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and proposed standards and for continued representation of the United States in international standards 
development processes. 


Technical support provides assistance to DOE operating units by evaluating requests from DOE field 
and program offices for specific authorizations and exemptions related to public and environmental 
radiation protection and radioactive waste management activities including the review of requests for 
authorized limits to control and release property potentially containing small amounts of residual 
radioactive material. Assistance will be provided to DOE sites with low-level waste and transuranic 
waste disposal operations to ensure compliance with DOE Order 435.1, Radioactive Waste 
Management, and Federal radiation protection requirements. In addition, HSS will continue to provide 
technical assistance to DOE projects conducting performance assessments of high-level waste tanks 
containing radioactive residue following removal of waste and cleaning to ensure appropriate disposition 
of the tanks. Funding provides for the maintenance of science-based tools for radiation dose and risk 
assessment, such as the residual radioactivity codes, to estimate doses associated with residual 
radioactive material in soils, buildings, and materials to ensure that computations made with these tools 
meet DOE and Federal quality standards. 


Funding supports efforts to unify the Federal government’s approach to radiation protection of the 
public and the environment by improving and integrating waste management approaches that support 
the disposition of radioactive waste from DOE operations, as well as disposition of wastes from 
radiological events. Funding also supports interagency coordinated efforts, such as the establishment of 
a national center for research on radiation dosimetry and risk with the Environmental Protection 
Agency, Nuclear Regulatory Commission, Department of Defense, and Occupational Safety and Health 
Administration. HSS will continue to work with other Federal agencies in assessing the newest 
recommendations of the International Commission on Radiological Protection as they relate to radiation 
protection of the public and the environment and their applicability to U.S. radiation protection 
programs. 


DOE maintains a leadership role in the continued development and maintenance of radiological criteria 
that support protective action decisions and Federal policy governing response to and recovery from 
incidents involving radiological dispersal devices and improvised nuclear devices. Funding provides for 
the acquisition of specialized radiological emergency response and recovery expertise that contributes to 
the establishment of guidelines and mechanisms for a safe and orderly recovery from potentially 
widespread radiological contamination, the restoration of infrastructure and vital economic activity, and 
the protection of workers and the public. 

Funding for the DOE analytical services program provides DOE-wide centralized quality assurance 
audits of environmental laboratories used by DOE sites in support of environmental compliance 
programs and assists DOE operating entities in determining environmental sampling protocols. This 
corporate crosscutting program ensures consistent, high quality environmental data and waste 
disposition and eliminates redundancy of operations by multiple DOE entities, resulting in an estimated 
annual savings of approximately $2,400,000. Standardized laboratory audits ensure that environmental 
analytical laboratory data reported to DOE sites (through their contractual agreements) is reliable and of 
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high quality and that the data is technically and legally defensible in support of regulatory compliance 
and environmental remediation and cleanup projects. The program assists in minimizing environmental 
regulatory actions that may interfere with DOE missions and result in unnecessary fines. Audits of 
conraiercial operations protect the Department against future liabilities by identifying poorly operated 
facilities seeking to manage DOE-generated waste. Funding provides for the conduct of up to 40 armual 
qualification audits of envirorunental laboratories and commercial waste operation vendors, semi-annual 
quality assurance proficiency testing of 120 domestic and international laboratories, and the 
development of software and field training to assist field sites in their systematic planning and 
environmental sampling programs. Funding also provides for the maintenance of software used to 
determine environmental sampling protocols and provision of user training to DOE field elements. 


Health Programs 52,709 55,952 54,955 

Health programs consist of collecting DOE worker health data to be available for health science 
researchers, having health research performed aroimd DOE operations, overseeing health research in 
Russia and Japan, and providing health services to the people of the Marshall Islands. Health programs 
also provide for the former worker medical surveillance program and support to the Department of 
Labor in its implementation of the Energy Employees Occupational Illness Compensation Act. 

■ Domestic Health Programs 28,759 32,405 31,655 

• Health Research 6,603 5,250 5,250 

Epidemiological studies examine the real and potential effects of DOE operations on its 
employees, and include the illness and injitry surveillance program, the electronic 
Comprehensive Epidemiologic Data Resource, and the U.S. transuranium and uranium registries. 
Epidemiology studies provide site and contractor management with the most current 
occupational health analysis of health and safety effects on the workforce, to include the effects 
that may result from breakthrough science and innovative research, and enable timely actions 
essential to worker protection and to inform needed policy changes. 


The illness and injury surveillance program is the only source of information on the health of the 
current contractor workforce. The goals of the program are to protect and promote the health of 
DOE workers, identify those groups at increased risk, and provide a focus for intervention 
strategies. Funding supports technical assistance to DOE site coordinators regarding data 
collection, quality assurance, data transmission, and intermittent computer progranuning 
activities. In addition, funding provides for a data center that conducts additional data quality 
assurance activities, data analysis, data file and report preparation, assistance with special health 
investigations initiated at site request, and related technical support activities. 


The Comprehensive Epidemiologic Data Resource is an electronic database that allows health 
researchers throughout the world to access data from health studies fimded by DOE and other 
health related activities regarding current and former DOE workers. Funding provides for the 
transfer of data from throughout the Department; maintenance of the centralized database; 
management of the incoming data to remove personal information and ensure accuracy, proper 
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documentation, and organization of the information; 
gaining access to the data and responding to queries 

The U.S. transuranium and uranium registries comprise a unique research program that studies 
the biokinetic distribution and biological effects of plutonium and other transuranic elements in 
voluntarily donated post-mortem human tissues. This information is used to improve DOE’s 
ability to estimate internal exposures attributable to the intake of long-lived radioactive materials 
and supports refinement of radiation protection policies. Funding provides for the collection, 
preparation, and storage of the tissues for future research. 

Title 10 C.F.R. Part 850, Chronic Beryllium Disease Prevention Program, requires DOE sites to 
inventory, assess, and reduce beryllium exposme hazards to employees who are at risk for 
beryllium-related illness. Sites that identily employees at risk due to ongoing or past work are 
required to implement chronic beryllium disease prevention programs that include reporting 
health and industrial hygiene exposure data to the DOE beryllium-associated worker registry. 
Data analysis furthers the science and understanding of health effects, which then leads to 
improved diagnosis and treatment of beryllium disease. Funding supports the continued 
maintenance of the registry and data center that receives electronic data fi'om participating sites. 
The center translates the data to standard formats, checks for accuracy and completeness, 
conducts analyses, and generates reports. Data stored in the registry is accessible by DOE 
contractor and program offices, HSS berylliimi program personnel, and health researchers 
throughout the world. 

This activity also supports the beryllium tissue repository, which collects, temporarily stores, and 
ships tissue and blood samples donated by current and former DOE workers exposed to 
beryllium to the National Institutes of Health. Access is then provided to health researchers 
throughout the world. This unique repository lets scientists use these materials to develop new 
approaches to early detection and knowledge of how the disease progresses. Samples are used to 
conduct research into the study of beryllium disease and to develop new technologies to detect 
beryllium sensitization and to predict outcomes. Funding provides for the collection and 
preparation of samples at five clinical centers, established through cooperative agreements, 
located throughout the United States. Funding also provides for the DOE central beryllium 
institutional review board, jointly funded with the DOE Office of Science, to review all 
beryllium-related research and medical screening funded by DOE and/or involving the DOE 
workforce, in order to ensure that the risks to human participants are minimized and reasonable 
in relation to the anticipated benefits. The board also ensures the Department protects the rights 
and welfare of study participants in accordance with applicable Federal regulations, state laws, 
DOE directives, existing ethical principles and professional practice standards, and institutional 
policies. 

This activity supports public health studies performed by other Federal agencies, such as the 
Department of Health and Human Services, National Institute for Occupational Safety and 
Health, the National Center for Environmental Health, and the Agency for Toxic Substances and 
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Disease Registry, to provide third-party objectivity regarding the effect of DOE operations on 
communities surrounding DOE sites. These studies are performed around nuclear weapons 
production facilities, as well as DOE hazardous waste sites that are on or proposed for the 
National Priorities List as required under the Comprehensive Environmental Response, 
Compensation, and Liability Act. 


• Former Worker Medical Screening 17,656 ’ 18,655 18,655 


The former worker medical screening program provides medical screenings for former DOE and 
DOE-related vendor employees to identify adverse health conditions resulting from work 
conducted at DOE facilities or on behalf of DOE, as mandated by Congress in the FY 1993 
Defense Authorization Act (Public Law 102-484). This activity funds external teams of 
independent health experts to offer medical screenings to interested individuals among the 
600,000-person former DOE Federal and contractor workforce. The Department’s former 
worker medical screening program supports the Secretary’s objectives by improving the 
understanding of potential health effects from national security operations and exposures to 
legacy hazards by DOE workers and the community. The program’s strengths center on the use 
of the best available, evidence-based approach to determine possible occupational causality of 
disease. The program includes a preliminary site assessment to identify groups of at-risk 
workers and DOE site-specific exposures, and medical screening that includes examinations to 
check for adverse health outcomes potentially related to occupational exposures to such materials 
as beryllium, asbestos, silica, lead, cadmium, chromium, and solvents. The design and 
implementation of the Department’s medical screening programs contribute to the furtherance of 
medical screening science used by medical practitioners throughout the world. Nineteen peer- 
reviewed scientific studies were published in 2003-2008 as a result of the data collected and the 
methods employed by this activity. 


The program employs nine cooperative agreements involving a consortium of universities, labor 
unions, and commercial organizations with expertise in medical program administration. 
Funding provides for outreach efforts and the conduct of approximately 10,000 medical 
screenings annually to former workers through clinics in close proximity to their residences. 
Medical screening is also provided to employees at risk for chronic beryllium disease who 
worked for weapons complex manufacturers that no longer exist. Workers identified with 
illnesses related to work on behalf of DOE are referred to the Department of Labor for potential 
compensation through the Energy Employees Occupational Illness Compensation Program Act. 
In FY 2011, the national supplemental screening program will conduct additional screenings 
associated with the Energy Technology and Engineering Center, located in California, and 
additional referrals from individuals no longer residing near an active DOE site. 


• See Congressionally Directed Project that adds $999,000 for medical monitoring at Paducah, KY, Portsmouth, OH, and Oak 
Ridge, TN. 

See Congressionally Directed Project that adds $1,000,000 for medical monitoring at Paducah, KY, Portsmouth, OH, and 
Oak Ridge, TN; and $1,000,000 for Burlington Atomic Energy Commission Plant and Ames Laboratory former worker 
medical surveillance program activities. 
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Funds from this activity are also used to supplement other DOE health research programs, such 
as the beryllium registry and repository, the Comprehensive Epidemiologic Data Resource, and 
the uranium and transuranium registries to ensure medical data and tissue and blood samples are 
included in these nationwide datasets. 


• Employee Compensation Program 4,500 8,500 7,750 

DOE Energy Employees Occupational Illness Compensation Program Act activities support the 
implementation of Parts B and E of the Act by the Department of Labor to provide compensation 
to persons who have become ill as a result of work at DOE facilities. Part B provides for 
compensation to workers with beryllium disease, silicosis, or radiation induced cancer, and Part 
E provides for compensation and medical benefits to DOE contractor and subcontractor 
employees whose illnesses were caused by exposure to any toxic substance, such as beryllium or 
other unique chemical hazards, while working at a DOE facility. DOE’s support consists 
primarily of providing information regarding employment status, exposures to radiation and 
toxic substances, and operational history of the DOE facilities to the Department of Labor, the 
National Institute for Occupational Safety and Health, and the President’s Advisory Board on 
Radiation and Worker Health in support of claims filed by current and former DOE Federal and 
contractor employees. 


Funding provides for conducting searches of available records for covered facilities, 
declassifying relevant records, and providing copies of those records to the Department of Labor 
and the National Institute for Occupational Safety and Health. DOE expects to process 
approximately 18,000 individual records requests in FY 201 1, based on information provided by 
the Department of Labor. Funding also provides for large-scale records research projects 
conducted by the Department of Labor, the National Institute for Occupational Safety and 
Health, and the President’s Advisory Board on Radiation and Worker Health. It is anticipated 
that DOE will receive up to eight requests to conduct large-scale projects of this type in FY 
2011 . 


FY 2011 funding provides for the continued transition of hard copy, paper records to electronic 
records. This effort, along with some small-scale records indexing projects, will improve the 
efficiency of responses to the Department of Labor and the National Institute for Occupational 
Safety and Health. In FY 201 1, HSS will also assist DOE sites implement secure, online file 
transfer systems for the transmission of Energy Employees Occupational Illness Compensation 
Program Act data to the Department of Labor and the National Institute for Occupational Safety 
and Health. This effort is expected to improve information security and data accountability, as 
well as further reducing response time. 

In FY 2011, HSS will continue efforts designed to increase coordination and interface between 
the former worker medical screening program and Energy Employees Occupational Illness 
Compensation Program Act activities. These efforts include identifying outreach mechanisms to 
former workers and exploring opportunities for the exchange of medical, site, and exposure 
information between former worker medical screening program service providers and the 
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Department of Labor and the National Institute for Occupational Safety and Health to provide 
assistance to the agencies tasked with adjudicating claims related to the Act. 


This activity also provides for the storage of epidemiology and other health-related records from 
HSS health activities for use in evaluating health claims. 

■ International Health Programs 23,950 23,547 23,300 

• Russian Health Studies 3,650 3,247 3,000 

The Russian health studies program supports the collaborative research program between U.S. 
and Russian scientists to determine the risks associated with working at or living near Russian 
former nuclear weapons production sites. The research is performed under the Cooperation in 
Research on Radiation Effects for the Purpose of Minimizing the Consequences of Radioactive 
Contamination on Health and the Environment agreement between the United Slates and Russia, 
signed in 1994 and renewed in 2000, 2007, and 2009; this research will continue through January 
2014. The agreement is implemented through the Joint Coordinating Committee for Radiation 
Effects Research, a bilateral government committee representing agencies from the United States 
and the Russian Federation. The goals of the program are to better understand the relationship 
between health effects and chronic, low-to-medium radiation exposure; determine radiation- 
induced cancer risks from exposure to gamma, neutron, and alpha radiation; and improve and 
validate U.S. and international radiation protection standards and practices. 


To date, all research activities have focused on the first Russian nuclear weapons production 
facility - Mayak Production Association (Mayak) - located in Ozersk, Russia, and on the 
communities surrounding the complex and along the Techa River. DOE supports radiation 
exposure reconstruction studies, epidemiologic studies, molecular and radiobiological studies, 
and a tissue repository. An external scientific review group of eminent U.S. and Russian 
scientists evaluates and oversees all scientific work. Studying the Russian nuclear workers and 
people in the surrounding communities supports a more accurate determination of the risks 
associated with employment in the nuclear industry and assists in the validation of U.S. and 
worldwide radiation protection standards. These results are available to standards-setting 
organizations for evaluating the value of exposure standards and advancing the science of 
radiobiology, as evidenced by a variety of scientific publications. In FY 2011, researchers are 
scheduled to publish revised dose estimates for an enlarged cohort of 26,000 Mayak workers and 
a method for computing individual (versus group) past radiation exposure for 30,000 members of 
communities surrounding Mayak. 

• Japanese Health Studies 14,000 14,000 14,000 

The Japanese health studies activity supports the Radiation Effects Research Foundation, a bi- 
nationd agreement between the United States and Japan, to conduct epidemiologic studies and 
medical surveillance of the survivors of the atomic bombings of Hiroshima and Nagasaki. The 
Radiation Effects Research Foundation also engages in innovative science to develop new 
research methods and approaches for assessing radiation health effects and is the single most 
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cited research foundation in the world for the effects of ionizing radiation on humans. The 
scientific community around the world uses the research results to recommend radiation 
protection standards. Results from the life span study of the survivors continue to provide the 
scientific basis for the standards-setting organizations that establish national and international 
radiation protection policy. Revisions of epidemiologic data on cancer incidence in relation to 
radiation dose are based on the recently published reassessment of doses received by the 
Japanese survivors. In FY 201 1 , the Radiation Effects Research Foundation will have begun full 
transition to a public interest foundation as required under recent changes in Japan law, and DOE 
will have formed new partnerships with Japanese agencies responsible for oversight of the new 
foundation. 


• Marshall Islands Program 


6,300 6,300 630 


The Marshall Islands Program provides for environmental monitoring in support of safe 
resettlement of four atolls; medical surveillance and cancer care and treatment of 178 people; 
environmental monitoring of radiation levels; and recommendations for site remediation of the 
Marshall Islands due to nuclear weapons testing conducted between 1946 and 1958, as required 
by Public Laws 99-239 and 108-188, and the Compact of Free Association between the United 
States and Republic of the Marshall Islands. Currently, the program includes two critical 
components: 1) annual comprehensive medical screening examinations, cancer diagnosis, 
treatment, and medical care for radiation-exposed individuals; and 2) environmental field science 
and radiological monitoring to assist decision-making concerning the resettlement of the 
displaced atoll populations. Funding provides for continued whole-body counting and plutonium 
urinalyses for this population to measure individual exposure to radionuclides; comprehensive 
annual screening examinations; and medical care for those who contract cancer. Whole-body 
counting technologies will continue to be the centerpiece of the DOS’s environmental and 
radiological monitoring program. The combined Marshall Islands special medical care and 
logistics program cooperative agreement provides medical and logistics support under a single 
management plan for efficient and cost-effective management. 


Enforcement Programs 1,998 1,998 1,998 

DOE’S worker safety and health, nuclear safety, and classified information security enforcement 
activities implement Congressionally mandated programs as specified in 10 C.F.R. 851, Worker Safety 
and Health Program', lOC.F.R. %20,Procedural Rules for DOE Nuclear Activities;\0 C.V.R. 830, 
Nuclear Safety Management, 10 C.F.R. 835, Occupational Radiation Protection: 10 C.F.R. 708, DOE 
Contractor Employee Protection Program; and 10 C.F.R. 824, Procedural Rules for the Assessment of 
Civil Penalties for Classified Information Security Violations. The goals of these enforcement activities 
are to ensure DOE contractors’ adherence to worker safety and health, nuclear safety, and classified 
information security regulations, and to promote proactive improvement of worker and nuclear safety 
and security performance through timely self-identification, reporting, and correction of noncompliant 
conditions to enable contractors to achieve excellence in mission accomplishment without the need for 
enforcement actions. 


Funding provides for review and analysis of operational data, including volimtary noncompliance 
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reports and the conduct of onsite program reviews and investigations. HSS collects and analyzes 
operational data from data management systems designed specifically for noncompliance event 
management, HSS independent oversight inspection and special review reports, DOE Occurrence 
Reporting and Processing System reports. Office of Inspector General reports, and U.S. Government 
Accountability Office audits and inspections. Worker and nuclear safety noncompliance event reporting 
is managed through a web-based Noncompliance Tracking System funded within this activity. 

Classified information noncompliance reporting is managed through the DOE electronic Safeguards and 
Security Information Management System, which is funded through another activity within HSS. Data 
from these systems is used to determine whether enforcement investigations are warranted and to 
analyze trends in noncompliance events. HSS anticipates reviewing up to 1000 incident reports in 
FY 20 1 1 , resulting in up to 20 investigations. Funding provides for the development and issuance of 
enforcement actions, such as preliminary notices of violations, notifications of violation, enforcement 
letters, consent orders, compliance orders, and notifications to contractors of assessed civil penalties or 
other sanctions. HSS projects that approximately 15 enforcement actions will be issued in FY 201 1 . 
Funding also provides for the conduct of an aimual enforcement coordinator workshop. 


Total, Subprogram Health and Safety 


69,348 76,121 75,124 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

Health Programs 

■ Domestic Health Programs 

• Employee Compensation Program 

Funding reflects a reduced need for DOE operational data from the Department 

of Labor. -750 

Total, Domestic Health Programs -750 

■ International Health Programs 

• Russian Health Studies 

Funding reflects the project moving from data collection to report writing 


activities. -247 

Total, International Health Programs -247 

Total, Health Programs -997 


Total, Funding Change, Subprogram Health and Safety -997 
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Security 


Funding Schedule by Activity 

(dollars in thousands) 


Secxirity 

1 FY 2009 

FY2010 

1 FY2011 

Specialized Security Activities 

162,926 

163,700 

183,881 

Safety and Swjurity Training 

16,656 

16,656 

16,656 

Security Operational Support 

12,652 

12,652 

12,652 

Security Technology Development and Systems Deployment 

13,399 

11,754 

10,284 

Classiiication, Declassification and Controlled Information 

11,178 

10,785 

10,785 

Security Investigations 

34,081 

12,320 

13,320 

Headquarters Security Operations 

26,634 

33,769 

33,769 

Total, Subprogram Security 

277,526 

261,636 

281,347 


Benefits 

The Security subprogram provides support to develop and assist in the implementation of safeguards and 
security programs that provide protection to national security and other vital national assets entrusted to 
the DOE; and to implement the U.S. government’s nuclear weapons-related technology classification 
and declassification program. Policies and guidance related to physical, personnel, and information 
security and nuclear materials accountability are maintained in order to be responsive to national 
security needs and changing threat environments. Assistance is provided to DOE program and site 
offices and laboratories via working groups, site-specific, and corporate program support to implement 
cost effective security measures tailored to Departmental mission accomplishment. Department wide 
assistance is provided via training programs to develop and maintain the proficiency and competency of 
DOE safety and security personnel in support of overall Departmental human capital goals. Support is 
also provided in the development and deployment of security technologies to diminish the Department’s 
reliance on labor intensive practices. Corporate security-related information management systems are 
maintained to determine the potential for an undue risk to individual sites, the Department, and national 
security. This subprogram also provides for the continuous physical protection and security of DOE 
facilities and information in the National Capital Area and access authorization security background 
investigations for DOE Headquarters Federd and contractor personnel. Additionally, the information 
control program is implemented by DOE for the U.S. government to mitigate national security threats by 
preventing the release of information regarding weapons of mass destruction or other data that has the 
potential to damage the Nation’s energy infrastructure and ensuring the release of information that is not 
sensitive. 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Specialized Security Activities 162,926 163,700 183,881 

These activities identify and communicate information necessary to ensure adequate protection of the 
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Department's national security assets by providing relevant, timely, and objective analysis of data from 
multiple sources. This activity coordinates, directs, and performs highly specialized activities to protect 
DOE assets through the analysis of information by a highly specialized workforce. 


Safety and Security Training 


16,656 16,656 16,656 


This activity develops and maintains the proficiency and competency and builds management excellence 
of DOE safety and security personnel in direct support of the Secretarial objectives through standardized 
training for the protection of the envirorunent; safety and health of the public and the workforce, and 
security of critical Departmental and national security assets. The DOE National Training Center, in 
Albuquerque, NM, serves as the primary resource for DOE safety and security training. 


Funding supports the development and delivery of security and safety training programs. Security 
training activities consist of specialized training in protective force operations, including weapons firing 
courses and response force tactics. Additionally, funding provides specialized training in the areas of 
vulnerability assessments, nuclear materials control and accountability, physical security systems, 
personnel security, information security, and security techniques and methodologies. These critical 
National Training Center courses qualify security personnel to perform safeguards and security 
functions throughout DOE. Safety training activities primarily focus on the development and delivery 
of training to personnel who perform safety duties in a nuclear operational environment. Training is 
provided utilizing facilities located at the National Training Center campus and at facilities throughout 
the DOE complex, as well as via distance-learning techniques. The National Training Center also 
deploys mobile safety and security training teams to DOE field sites to maximize cost savings while 
maintaining training integrity and consistency. Security instruction ranges from courses in protective 
force operations to adjudication processes. Safety instruction ranges from courses in procediues within 
a nuclear processing work environment to ladder safety techniques. 

Funding supports the operation and maintenance of National Training Center facilities. Facilities are 
located across four distinct areas permitted to DOE by the U.S. Air Force and the U.S. Forest Service. 
National Training Center facilities consist of classroom, administrative offices, and weapons firing 
ranges. The National Training Center also maintains the Integrated Safety and Security Training and 
Evaluation Complex, a simulated DOE research and operational facility designed to employ and 
evaluate training methodologies and evolving safety and security technologies through a hands-on, 
performance-based approach to training. Operation and maintenance funding provides for utility and 
telecommunications services for Federal and contractor personnel and for the management of support 
programs necessary to provide a safe, secure, and environmentally sound operation that meets the 
requirements of Secretarial objectives, Departmental directives, the Occupational Safety and Health 
Administration, the Environmental Protection Agency, and state and local laws and regulations. 

Security Operational Support 12,652 12,652 12,652 

Security operational support activities provide technical and field expertise to Federal staff to develop 
Department-wide safeguards and security requirements and guidance; provide assistance to DOE 
operations; and maintain and manage corporate-level safeguards and security-related programs and 
information technology systems. 
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Funding for security policy analysis provides for subject matter technical expertise in a wide variety of 
security disciplines to support the Federal staff in the analysis of security policies in the context of 
national level drivers and the development of security requirements and performance measures. These 
activities support all Secretarial objectives by providing a tailored level of security requirements for a 
wide range of Departmental scientific, research, and national security objectives based on the security 
significance of their national assets. Security policies, requirements, and guidance are developed to be 
clear and easily implemented with the goals of securing nuclear material and classified matter, as well as 
protecting the highly specialized and trained DOE workforce. These policies address program planning 
and management (e.g., site safeguards and security plans, facility clearances, and surveys and self- 
assessments), information security, physical protection systems, protective force operations, personnel 
security, and nuclear material control and accountability. Funding also provides for coordination and 
interaction with subject matter experts from the national laboratories and other field locations who 
provide feedback to keep security requirements current and effective. Other security-related support 
provides for expert advice and assistance in the development of requirements for physical security 
systems, explosive detection systems, and integrated alarm management and control systems. FY 201 1 
funding supports the continued review of security policies to eliminate unnecessary or duplicative 
requirements and to ensure consistency with relevant national standards, as appropriate. 

This activity provides technical support for the security-related aspects of the human reliability program 
to ensure that over 10,000 individuals granted clearances who occupy positions requiring access to 
special nuclear materials, nuclear explosive devices, or related facilities and information meet the 
highest standards of reliability and physical and mental suitability. Funding provides for research of 
legal topics and the development and distribution of human reliability program products, such as 
training and awareness materials for use by program enrollees, medical staff, certifying officials, and 
supervisors to meet requirements or to enhance existing program elements required by 10 C.F.R. 712, 
Human Reliability Program. Funding also provides for the deployment of the human reliability 
program database and standard certification management system developed in FY 2010 for the purpose 
of standardizing the processes for nomination, certification, recertification, suspension, and extension of 
transferred employees, as well as the implementation of random drug and alcohol testing. 

The DOE security awareness special interest group is a longstanding professional organization 
comprised of DOE and contractor safeguards and security awareness coordinators. This group provides 
a mechanism for sharing security awareness methods and products, solving problems, and disseminating 
security-related information to satisfy Presidential and other regulatory requirements. Funding provides 
security awareness coordinators with tools and information needed to communicate information to 
employees regarding security threats, the individual’s role within the security program, and changes in 
protection levels and strategies utilizing electronic information systems for the delivery of required 
security briefings and other security information. Funding provides for monthly teleconferences, an 
annual workshop, and a group website. 

The DOE foreign ownership, control, or influence program is mandated by the Federal acquisition 
regulations system (48 C.F.R. Parts 904.7003, 952.204-2, 970.0404, 904.404, and 952.204-73) and by 
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Executive Order 12829, National Industrial Security Program. The program applies to all contracts 
involving classified work. Funding provides for the operation and maintenance of the three-part 
electronic web-based system that supports the timely processing of all mission-related contracts to 
determine whether potential or existing contractors of the Department are owned, controlled, or 
influenced by a foreign entity and, as a result, exhibit the potential for undue risk to national security. 
This electronic government initiative reduces the time necessary for submission, analysis, and 
determination of information prior to award of contracts by 70 percent by converting the inefficient, 
paper-based foreign ownership, control, or influence operation to an electronic process. It provides the 
ability to tailor solutions for classified contracts to meet local operational needs and missions. Almost 
1,600 contractors at 55 DOE and National Nuclear Security Administration sites use the system to 
submit, analyze, and render determinations on applications. Six Naval Reactors sites also use the 
system. Funding provides support for system administration and operation, cyber security, user training 
and assistance, and program management. 


The DOE foreign visits and assignments program enables foreign nationals’ participation in unclassified 
work and DOE employees’ and contractors’ interaction with foreign nationals. The program complies 
with the requirements of Presidential Decision Directive 61, Energy Department Counterintelligence, as 
specified in DOE Order 142.3, Unclassified Foreign Visits and Assignments Program. The foreign 
visits and assignments program includes an electronic data management system used to provide 
accountability for, and to report to internal DOE management and external authorities on, the presence 
of foreign nationals at all DOE facilities. Funding supports the operation and upgrade of the electronic 
Foreign Access Central Tracking System database to enable efficient and effective processing of visitor 
requests and allows management of the large volume of requests. Funding also provides for aimual 
assessments and updates of policies for unclassified foreign visits and assignments and classified visits 
involving foreign nationals, and for response to the Department of Homeland Security. 


The electronic Safeguards and Security Information Management System, a centralized classified 
browser-based database that serves as the repository of current and historical DOE security deficiencies 
(and associated corrective actions) from both internal and external sources, is used throughout the DOE 
complex to index security issues. This centralized data source identifies facility clearance levels to 
expedite appropriate levels of secure communication and collaboration; reduces the site’s administrative 
impacts on determining inter-site data transfers and accesses; and indexes security issues. The database 
also maintains facility security ratings, a listing of facility security officers for more than 2,500 DOE 
cleared facilities, classified mailing addresses for over 800 facilities authorized to receive classified 
information, and classified contracts, inspections, surveys, and initial and quarterly updates to corrective 
action plans. The system also identifies the assets,(nucleaT materials and information) that the facility is 
authorized to possess. The system provides a central repository for approved deviations from security 
requirements, as well as information regarding incidents of security concern (e.g., unauthorized 
disclosures of classified information, accidental discharges of weapons, and missing special nuclear 
material). Funding supports operation and maintenance of the system and enhancements to the process 
workflow to identify and implement streamlined, cost-effective processes. Funding also supports the 
continued use and expansion of trending and analysis reports for use by various Departmental entities, 
provides for field assistance activities associated with augmentation of the system to support security 
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incident management initiatives, provides for improvements to the system, and provides custom reports 
and analyses requested by field and program offices. 


Security activities provide for risk communication, risk management, vulnerability assessments, and 
security system performance evaluations, verifications, and validations used to identify and cost- 
effectively address and mitigate threats to Departmental assets. Funding also provides for technical 
assistance to DOE operations in the development and implementation of innovative concepts to mitigate 
emerging threats at the site level, thereby minimizing impacts to science, innovation, and research 
activities. Security expertise is provided through the various phases of project management, including 
design review of line item construction projects and technical support to Departmental elements 
regarding capital projects, security design, and construction. Funding also provides for assistance in the 
development, evaluation, review, and consistent application of the Graded Security Protection Policy 
implementation via scenario development review teams. In addition, technical assistance is provided to 
ensure consistency in vulnerability assessment training and the application of manual and computer- 
based vulnerability assessment tools utilized in the implementation of safeguards and security protection 
strategies. Onsite field assistance provides for the development and review of site safeguards and 
security plans and the associated vulnerability assessments at the Department’s most critical facilities. 
Onsite field assistance also provides for independent technical experts to ensure comprehensive, 
equitable, and cost-effective security protection program evaluation and testing. This program supports 
protective force/adversary engagement modeling, force-on-force exercise expert adversary teams, 
facility security system characterization, threat clarification and identification, physical security system 
reviews, and security survey support. 


Nuclear and radiological material control and accountability activities are funded within this activity in 
support of the Department’s nonproliferation and antiterrorist programs. The electronic Nuclear 
Materials Management and Safeguards System contains records of nuclear materials (source nuclear 
material, special nuclear materials, and other nuclear material) supplied and controlled under U.S. law 
and related international agreements, including U.S. nuclear materials production programs and U.S. 
private nuclear industrial activities. The system serves as the single authoritative U.S. government 
nuclear material records source supporting national security and program management interests in the 
utilization of nuclear resources by providing current, defensible nuclear material inventory data. The 
system supports DOE and Nuclear Regulatory Commission national security and program management 
interests in the utilization of nuclear material resources. It provides quality data in a timely manner to 
support U.S. government requirements, including treaty obligations with Australia, Canada, Japan, 
Euratom, and the International Atomic Energy Agency, as well as supporting Nuclear Regulatory 
Commission licensee activities and DOE nuclear energy, scientific research, and national security 
program activities. Nuclear material management and safeguards data from more than 700 U.S. 
government and commercial nuclear facilities is tracked on a “by site” basis and supports the detection, 
assessment, and reporting of loss, diversion, or theft of nuclear materials. The system supports the DOE 
financial community through the valuation of nuclear material assets and is an integral part of the 
Department’s financial statement. Additionally, it supports implementation of the Department's nuclear 
security and safety activities through the identification of attractive assets, thereby assisting in the 
prioritization, development, and deployment of protection for the most critical assets. Accounting for 
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nuclear materials is required by DOE Order 470.4A, Safeguards and Security Program, through DOE 
Manual 470.4-6 Chg 1 , Nuclear Material Control and Accountability, and Nuclear Regulatory 
Commission regulations. Funding provides for upgrades, maintenance, and operation of the system and 
one annual users’ meeting. 


Funding provides for the development and maintenance of the Local Area Nuclear Materials 
Accountability Software, a tool designed specifically to provide DOE sites with a standardized 
application for tracking nuclear material by item and location. The software functions on both stand- 
alone and local area network computer systems to support accurate and timely onsite nuclear material 
inventory information and is used in combination with other site security elements to account for, detect, 
assess, and report the potential theft or diversion of nuclear materials. The Local Area Nuclear 
Materials Accountability Software also has the potential for integration with site processing operations 
aligned with the Department’s enterprise architecture to improve efficiencies and reduce costs associated 
with safeguarding and managing nuclear materials. The centralized development and maintenance of 
this software demonstrates a cost saving for DOE by minimizing duplication of software development 
across the complex. Funding provides for upgrades to the software, including the ability to interface 
with the Nuclear Materials Management and Safeguards System, site-specific support, and one users’ 
meeting. In FY 2009, the software was deployed and in use at 14 DOE sites. In FY 2010, DOE allowed 
the deployment of the software to Nuclear Regulatory Commission licensees. 


The primary tool for inventorying radioactive sealed source materials at DOE sites is the Radiological 
Source Registry and Tracking database. This database supports nonproliferation programs, assists in 
mitigating the threat of “dirty” bombs by providing the Department with an inventory tool meeting 
international guidance for registering and inventorying high-risk sealed sources, and assists in analysis 
to support determination of potential radiological sabotage targets. Information in the database is used 
to monitor the location and use of sealed sources, detect and act on discrepancies in inventory, and assist 
in vulnerability analyses and emergency response activities to provide greater security and management 
for high-risk radioactive sealed sources. DOE uses the database to report to the national source tracking 
system managed by the Nuclear Regulatory Commission. Use of the database supports compliance with 
the Energy Policy Act of 2005; 10 C.F.R. Part 20, Standards for Protection Against Radiation; 10 
C.F.R. Part 32, Specific Domestic Licenses to Manufacture or Transfer Certain Items Containing 
Byproduct Material; 10 C.F.R. Part i\0. Export and Import of Nuclear Equipment and Material; and the 
United States commitment to support the objectives of the International Atomic Energy Agency Code of 
Conduct on the Safety and Security Radioactive Sources. The database is also used to meet the 
requirements of 10 C.F.R. 835, Occupational Radiation Protection, and is implemented within DOE via 
DOE Notice 234. 1, Reporting of Radioactive Sealed Sources. 

Security Technology Development and Systems 13,399 11,754 10,284 

Deployment 

The security technology development and systems deployment activity applies cutting-edge science and 
technology to growing demands for cost effective safety and security in the Department’s critical 
infrastructure and nuclear security sectors. The HSS security technology development and systems 
deployment program is unique within the Department in providing a means to demonstrate both reduced 
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costs and increased security effectiveness through the appropriate use of technology to act as a guard- 
force multiplier and thus provide alternatives to traditional and costly labor-intensive practices. The 
transition to technology-centric security, safety, and infrastructure protection mission areas provides an 
alternative to traditional and costly labor-intensive practices. Technology deployments under this 
activity, in partnership with various program offices, sites, national laboratories, industry, and other 
government agencies, have yielded significantly improved capabilities while realizing returns on 
investment exceeding 200 percent over 3 years. This activity provides technical expertise that covers 
research and site-specific development, deployment, and implementation of security technology as a 
means to provide transparent security and protection without burdensome impacts to Departmental core 
missions. Funding provides for the modification of existing technologies, focused research and 
development for new capabilities, and essential system integration functions, including safety 
certifications, interoperability engineering, operational plans, maintenance plans, and training. 


Funding is used to address the broad spectrum of the Department’s nuclear security and critical 
infinstructure protection missions, consisting of physical security systems, distributed coimnunication 
networks, protective force survivability technologies, nuclear materials control and accountability, and 
nuclear, chemical, and biological defenses. Special emphasis is placed on reducing the security “carbon 
footprint” by promoting development and use of efficient and renewable power supplies for remote 
sensors. Selected technologies provide solutions to validated requirements identified through site 
assistance visits, comprehensive inspections, or other site-specific assessments. Technical 
advancements include networked wireless sensors for remote detection and assessment of ground and 
airborne threats; fused day/night optics for utunanned vehicles and stationary platforms; radio frequency 
identification tagging and tracking technologies for monitoring high-value assets; geographically 
referenced digital communication networks with high-resolution, interactive, three-dimensional mapping 
for enhanced command, control, and situational awareness; innovative materials for blast and ballistic 
protection; and robotics for remote patrol and hazard assessments. Crucial cost, safety, and performance 
data obtained through HSS technology deployment, testing, and operational evaluations are archived and 
disseminated throughout the complex, using the security technology information archive funded through 
this program. HSS established the archive as a shared resource to promote the exchange of security 
technology deployment lessons learned among DOE and National Nuclear Security Administration sites. 

Classification, Declassification and Controlled 11,178 10,785 10,785 

Information 

The classification, declassification and controlled information activity ensures the Department meets its 
statutory responsibility to implement the U.S. government-wide program to classify and declassify 
nuclear weapons-related technology (i.e.. Restricted Data and Formerly Restricted Data) in order to 
prevent proliferation of nuclear weapons and technology. Funding for this activity supports the 
implementation of Executive Order 13526, Classified National Security Information, to classify other 
information that is critical to national security (i.e.. National Security Information), such as energy 
critical infrastructure information. 


Funding provides technical support in the development of U.S. government and DOE-wide policy and 
technical guidance to ensure that classified nuclear weapons-related information and other information 
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critical to national security and to U.S. governmental, commercial, or private interests is identified for 
proper protection. The guide-based system allows DOE to be consistent in identifying information that 
is not sensitive and can be released to the public, thereby promoting a more transparent government. 

HSS anticipates the development and issuance of new U.S. government-wide requirements in FY 2010 
or 201 1 pertaining to classified and controlled unclassified information, including personally identifiable 
information. HSS will analyze the impacts of these requirements and develop the necessary policies, 
requirements, and guidance for implementation within DOE while minimizing negative impacts to basic 
and applied science organizations. 


Specialized technical expertise provides support to foreign governments, DOE, and other U.S. 
departments and agencies regarding the national security implications of classification and 
declassification decisions for very complex nuclear proliferation issues. For example, this program has 
extensive involvement in a number of uranium isotope enrichment initiatives intended to provide 
nuclear fuel for energy production for the nation while preventing the proliferation of enrichment 
technologies. 


Funding provides for training and certification of DOE and other agency persoimel in classification and 
information control programs and related areas in order to fulfill requirements identified in DOE 
regulations, orders, manuals, and agreements with other agencies in accordance with public law. HSS 
anticipates a continued increase in requests for assistance and training by other U.S. departments and 
agencies in response to the Administration’s mandate for a more transparent government. 

This activity provides technical support for the review of docinnents in support of: IX)E operations, 
such as the former worker medical screening and the Energy Employees Occupational Illness 
Compensation Act programs, and response to civil or criminal litigation or other requests; and other U.S. 
government entities, such as Congress, Presidential Libraries, U.S. Patent Office, the Defense Nuclear 
Facilities Safety Board, the U.S. Government Accountability Office, and the Inspector General. HSS 
anticipates a significant increase in document review requests in FY 201 1 as a result of the issuance of 
Executive Order 13526, Classified National Security Information, December 29, 2009, directing public 
access to 400 million pages of permanent classified documents at the National Declassification Center 
by December 31, 2013.. 

Funding provides for technical support for the final review of classified DOE documents and documents 
containing DOE equities from all U.S. government departments and agencies, including DOE, requested 
under the Freedom of Information Act to ensure that DOE classified and controlled information is 
identified and protected from unauthorized release to the public as required by 10 C.F.R. 1004, Freedom 
of Information. Funding provides for classification/declassification review of time-critical National 
Institute of Occupational Safety and Health-related records. Defense Nuclear Facilities Safety Board 
reports, U.S. Government Accountability Office reports. Inspector General reports, and other high- 
interest program documents. Other U.S. departments and agencies do not have the requisite expertise in 
DOE classified programs to perform their own classification reviews and are prohibited from conducting 
such reviews under 10 C.F.R. 1045, Nuclear Classification and Declassification. 
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Security Investigations 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


34,081 12,320 13,320 


Security investigations activities provide support to personnel security programs associated with 
providing access authorizations to DOE Federal and contractor personnel who, in the performance of 
their official duties, require access to classified information or certain quantities of special nuclear 
material, as required by Section 145 of the Atomic Energy Act of 1 954, as amended, and Executive 
Order 12968, Access to Classified Information. The conduct of investigations and granting of access 
authorizations is based on 10 C.F.R. 710, Criteria and Procedures for Determining Eligibility for Access 
to Classified Matter or Special Nuclear Material. 


HSS funds security investigations for Headquarters personnel, while the responsible program offices 

fund security investigations for field personnel. 

■ Federal Bureau of Investigation 1,287 630 630 

The Federal Bureau of Investigation conducts background investigations of DOE Headquarters 
Federal and contractor employees applying for or occupying sensitive positions, as dictated by the 
Atomic Energy Act, as amended. Funding provides for initial background investigations, periodic 
reinvestigations, and reimbursement for fingerprint and name checks. 

■ Office of Personnel Management 29,083 7,150 8,150 

The Office of Personnel Management conducts the majority of background investigations of DOE 
Headquarters Federal and contractor employees. Funding provides for initial single-scope 
background investigations, periodic reinvestigations, and initial and reinvestigation national agency 
checks. 

■ Access Authorization Information Management 3,711 4,540 4,540 

The goal of this program is to improve the security clearance process for all DOE organizations by 
ensuring uniformity, centralization, efficiency, effectiveness, and timeliness of the Department’s 
personnel security program. The DOE persoimel security activity provides for the development and 
maintenance of DOE-wide policies, implementation assistance, programmatic oversight, and 
corporate-level services associated with granting and maintaining personnel security clearances to 
Federal and contractor employees throughout the Department. Program implementation takes place 
within the framework of Executive Orders, national guidelines, and the interagency joint security 
and suitability reform team and the suitability and security clearance performance accountability 
committee, with the goal of improving suitability and security clearance processes and ensuring 
uniformity, centralization, efficiency, effectiveness, and timeliness throughout the U.S. government. 
Funding provides technical support for developing and overseeing goals and metrics, sponsoring and 
participating in persormel security research, overseeing and managing information technology 
systems, providing project management for system upgrades and enhancements, developing and 
conducting training, and developing service-based architectures to allow the Department to 
incorporate national capabilities as soon as they become available. 


This activity also provides for the central management of security clearance information and 

Other Defense Activities/ 

Health, Safety and Security/ 

Security Page 52 FY 201 1 Congressional Budget 


54928A 


3/15/2010 




611 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


processes. The automated system for supporting this fiinction is the electronic DOE Integrated 
Security System (eDISS), which consists of interrelated databases and associated client applications 
and web pages that automate the processing and tracking of security clearances, access and visitor 
control, personal identity verification, and related personnel security processes. Funding provides 
for operations, maintenance, and continuing improvements to eDISS and integration of this system 
with DOE human resources, financial management, and local access control systems. Continuing 
development and refinement of eDISS will eliminate redundant applications and databases at DOE 
field sites by interacting directly with other databases to reduce processing time and increase 
accuracy of data. The next generation of eDISS will operate under a service-oriented architecture 
that securely links the legacy systems through the case management system to interagency federated 
services. Funding provides for modernizing the system infrastructure, leveraging legacy capabilities, 
and complying with new security requirements, such as Homeland Security Presidential Directive 
12. This activity also provides support for performing case reviews, conducting evaluations, and 
preparing decision packages and other correspondence. 


Funding provides for the DOE-wide deployment of the Personnel Security case management system, 
as well as the integration of this system with DOE field site human resources, financial management, 
and access control systems. The purpose of this system is to reduce overall personnel security 
program costs by eliminating redundant systems at DOE field sites and reduce processing time by 
integrating directly with other databases. Funding supports critical resources needed to implement 
the case management system and modernize the Department’s infrastructure to implement and 
comply with security requirements, such as Homeland Security Presidential Directive 12. 

Headquarters Security Operations 26,634 33,769 33,769 

The Headquarters security operations activity provides for the physical protection of all DOE facilities 
and assets, including information, in the Washington, D.C., area through the deployment of a protective 
force; the management and operation of countermeasures, alarms, and access control equipment; and the 
implementation and oversight of security-related programs. Funding for these activities provides a safe 
and secure work enviromnent and enables HSS to assure line management, the workers, and 
stakeholders that their activities within Headquarters facilities are effectively protected. 

Funding provides for a protective force engaged in the physical protection of classified information, 
facilities, and the work force, 24 hours a day, 365 days a year at DOE Headquarters facilities and 
satellite facilities in Washington, D.C., and Germantown, MD. Funding also provides for the operation 
and maintenance of security alarms and access control systems including security screening equipment, 
vehicle inspection scanning devices, low-light closed circuit monitors, turnstiles, and other access 
control equipment. Headquarters information security programs assists program offices provide the 
necessary protection to both classified and sensitive unclassified information under their control. The 
protection of this information is vital to both the national and economic security of the nation by 
ensuring that our nation’s competitive advantage is maintained through the proper control and release of 
sensitive information. 


This activity provides for the conduct of technical surveillance countermeasures activities, required by 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


Presidential Decision Directive 61, Energy Department Counterintelligence, that provide detection and 
denial of hostile intelligence collection operations intent on penetrating DOE installations to steal 
technology or sensitive or classified information. Funding supports the conduct of surveys, inspections, 
in-conference monitors, pre-construction consultation services, and threat analysis for DOE 
Headquarters and DOE contractor facilities in the Washington, D.C., metropolitan area. Funding also 
provides for the acquisition, maintenance, and upgrade of unique countermeasures equipment. 


The Headquarters security activity also supports the implementation of personnel security requirements 
for Federal and contractor employees of DOE entities located in the Washington, D.C., metropolitan 
area and other U.S. government officials granted access authorizations. Funding provides for the 
clearance adjudication process (i.e., case reviews and analysis, interview conduct, and correspondence 
preparation and administrative and other support, such as court reporters and consulting physicians as 
needed) to assure that access to DOE classified infonnation is permitted only when it has been 
determined that such access will not endanger the common defense and national security. 

Funding also provides for initial and recurring security briefings to all DOE employees and non-DOE 
personnel granted unescorted access to Departmental security areas at DOE Headquarters, as required 
under Executive Order 1 2829, National Industrial Security Program, and implemented via the National 
Industrial Security Program Operating Manual and DOE Manual 470A-\, Safeguards and Security 
Program Planning and Management. 

Total, Subprogram Security 277,526 261,636 281,347 


Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 


Specialized Security Activities 

Increase is needed to meet special security needs. -^20,1 81 

Total, Specialized Security Activities +20,181 


Security Technology Development and Systems Deployment 

Decrease reflects a reduced need for security technology systems deployment based on a 

shrinking nuclear footprint as the National Nuclear Security Administration and the 

Office of Environmental Management further consolidate national assets and reflects 

value of systems previously deployed. - 1 ,470 

Total, Technology Development and Systems Deployment -1,470 


Other Defense Activities/ 

Health, Safety and Security/ 

Security Page 54 FY 2011 Congressional Budget 


54928A 


3/15/2010 





613 


FY 2011 vs. 
FY2010 
($ 000 ) 

Security Investigations 

Additional funding provides for an anticipated increase in the munber of Office of 

Personnel Management initial and periodic reinvestigations required to provide/maintain 

DOE Headquarters and other U.S. government personnel access authorizations, as well 

as an increase in the costs of the investigations. +1 ,000 

Total, Security Investigations +1,000 


Total Funding Change, Subprogram Security +19,711 
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Program Direction 


Funding Profile by Category 

(dollars in thousands/whole FTEs) 



1 FY 2009 

1 Fy2010 1 

2011 1 

National Training Center 

Salaries and Benefits 

1,624 

1,727 

1,788 

Travel 

63 

65 

65 

Other Related Expenses 

29 

31 

31 

Total, National Training Center 

1,716 

1,823 

1,884 

Full Time Equivalents 

11 

11 

11 

Headquarters 

Salaries and Benefits 

58,881 

62,801 

63,643 

Travel 

3,092 

3,435 

2,773 

Support Services 

20,004 

20,004 

23,001 

Other Related Expenses 

15,904 

16,062 

16,439 

Total, Headquarters 

97,881 

102,302 

105,856 

Full Time Equivalents 

387 

387 

387 

Total Program Direction 

Salaries and Benefits 

60,505 

64,528 

65,431 

Travel 

3,155 

3,500 

2,838 

Support Services 

20,004 

20,004 

23,001 

Other Related Expenses 

15,933 

16,093 

16,470 

Total, Program Direction 

99,597 

104,125 

107,740 

Total, Full Time Equivalents 

398 

398 

398 


Mission 

Program Direction provides the Federal staffing resowces and associated costs required for HSS to 
assist the Department in achieving its mission in a safe, secure, environmentally responsible manner by 
providing sound and consistent policy, technical assistance, training, independent oversight, 
enforcement, and corporate leadership for health, safety, and security program areas. HSS performs 
various functions in support of the Department’s overall mission and Secretarial Objectives, including: 

■ Developing, promulgating, and maintaining clear and consistent health, safety, and security 
strategies and policies; 

■ Providing assistance to Departmental elements in the implementation of health, safety, and security 
policies; 

■ Providing technical assistance to program offices and field elements on complex health, safety, and 
security problems and interfaces; 

■ Managing and maintaining corporate-level health, safety, and security data management systems; 

■ Providing analysis of Department-wide health, safety, and security performance; 
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■ Developing and providing standardized, comprehensive security and safety training throughout the 
Department; 

■ Conducting independent oversight to verify that the Department’s security interests are protected; 
the Department can effectively respond to emergencies; and site workers, the public, and the 
environment are protected from hazardous operations and materials; 

■ Implementing worker safety and health, nuclear safety, and classified information security 
enforcement programs; 

■ Providing effective cross-organizational leadership in resolving Defense Nuclear Facilities Safety 
Board-related technical and management issues necessary to ensure public health and safety; 

■ Promoting corporate quality assurance programs; 

■ Managing the Department’s accident investigation program; 

■ Implementing medical surveillance and screening programs for current employees and medical 
screening programs for former workers; 

■ Supporting the Department of Labor in the implementation of the Energy Employees Occupational 
Illness Compensation Program Act; 

■ Supporting domestic and international health research to determine worker and public health effects 
associated with Department operations, U.S. nuclear testing activities of the 1940s and 1950s, and 
other nuclear-related events; 

■ Providing medical and environmental services to the Republic of the Marshall Islands; 

■ Providing specialized security support services to the Department associated with the development 
and dissemination of security awareness information; management of the foreign ownership, control, 
or influence and foreign visits and assignments programs; and conduct of vulnerability assessments 
in support of the implementation of the Graded Security Protection (formerly Design Basis Threat) 
Policy; 

■ Assisting other U.S. governmental and departmental organizations in the mission of accounting for 
and assuring the security of nuclear material throughout the world, and in preparing for responding 
to nuclear and radiological incidents; 

■ Developing and implementing Department-wide nuclear and radiological materials tracking and 
accounting programs; 

■ Implementing the Department’s physical and personnel security programs for DOE facilities in the 
National Capital Area, including managing the DOE Headquarters protective force and information 
security programs, as well as providing executive protective services; 

■ Identifying and managing the deployment of advanced security technologies; 

■ Managing the U.S. govenunent-wide program to classify and declassify nuclear weapons-related 
technology and information and implementing the requirements of Executive Order 12958, 

Classified National Security Information, regarding the classification and declassification of 
information that is important to national security; and 

■ Managing the DOE Headquarters security investigations budget and the Department’s personnel 
security programs associated with providing access authorizations to DOE Federal and contract 
personnel. 
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Salaries and Benefits 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


60,505 


64,528 


65,431 


Funding provides for salaries and benefits for Federal full-time equivalent employees with the technical 
expertise needed to carry out the HSS mission to provide: corporate-level leadership and strategic vision 
to coordinate and integrate health, safety, and security policy development and technical assistance; 
safety and security-related analysis; corporate safety and security programs; safety and security training; 
quality assurance programs; complex-wide independent oversight; safety and security enforcement; 
executive protection; and effective cross-organizational coordination to resolve Defense Nuclear 
Facilities Safety Board-related technical and management issues necessary to ensure worker and public 
health and safety. Estimates of salaries and benefits are based on U.S. government-wide economic 
assumptions. Funding for full-time permanent employees includes salaries and other persoimel benefits, 
such as cash incentive awards, lump sum payments, senior executive service and other performance 
awards, and workers’ compensation, and provides for the skills and expertise required to accomplish the 
HSS mission. 


Travel 3,155 3,500 2,838 

Travel includes all costs of transportation, subsistence, and incidental travel expenses incurred by HSS 
Federal employees in accordance with Federal Travel Regulations. HSS travel is necessary to manage 
and conduct health, safety, and security programs, as well as independent oversight and enforcement 
activities, for the Department. Extensive travel is also required for persoimel to perform executive 
protection activities for the Secretary, Deputy Secretary, and other dignitaries as assigned. 

Support Services 20,004 20,004 23,001 

HSS has analyzed its use of support services and has established specific criteria for its efficient use. 
While HSS has some unique Federal employee expertise, technical contractual support services continue 
to be a practical and cost-effective method for supporting the Federal staff as needed. The evolving 
need for world-class expertise in a multitude of disciplines can best be met through the use of 
contractors who can rapidly respond to the continually changing skill mix required to perform health, 
safety, security, and independent oversight and enforcement activities across the DOE complex. 
Contractor support provides a practical and cost-effective method of providing a surge pool of personnel 
with technical expertise in a wide range of safety and security disciplines. 

■ Headquarters Security Support 3,002 3,002 3,002 

Headquarters security activities utilize highly specialized technical and analytical expertise and 
management support personnel in support of the overall DOE security mission of protecting the U.S. 
nuclear deterrence capabilities from a spectrum of diverse threats. This activity provides for the 
development and promulgation of clear and consistent security strategies and policy governing the 
protection of critical national security assets entrusted to the Department. Mission areas include 
nuclear safeguards and security, nuclear materials accountability, information security. Headquarters 
security, specialized security support, foreign visits and assignments, security policy. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


classification/declassification, and security investigations, as well as providing program-specific 
staffing resources to support the protection of Headquarters assets. 


Funding also provides for contracted subject matter expert support in the areas of personnel, 
physical, and information security and security policy management. Personnel security support 
provides for highly skilled experts involved in the Headquarters personnel security program and the 
complex-wide administrative review program. Technical experts provide support to classified 
matter protection and control, security awareness, and physical security survey activities. Security 
policy support provides for highly skilled experts involved in the revision of both the protective 
force and physical security manuals, as well as the revision of 10 C.F.R. 1046, Physical Protection 
of Security Interests, and 10 C.F.R. 1047, Limited Arrest Authority and Use of Force by Protective 
Force Officers, to address physical fitness, arrest authority, and deadly-force issues. 

Funding provides for subject matter expert support for the incident reporting and management team 
that receives, processes, and analyzes (including classification reviews) every incident reportable 
under DOE Manual 470.4-1, Safeguards and Security Program Planning and Management. This 
team provides routine reports and issue papers for senior DOE management, including the Secretary. 

■ Independent Oversight Activities 16,352 16,352 19,349 

Independent oversight activities are designed to ensure maximmn value to the Department in 
completing its missions by assisting senior Departmental leadership, program and site offices, and 
contractors in identifying gaps and vulnerabilities in security; cyber security; environment, safety, 
and health; and emergency management programs and performance. HSS emphasizes solving 
problems in the areas of safety and security by providing its corporate perspective and experience to 
assist DOE Headquarters and field elements in implementing cost-effective solutions to identified 
issues. Independent oversight activities are tailored to the unique needs of each DOE program 
office, considering relative risks and past performance in prioritizing activities. HSS safeguards and 
security and cyber security independent oversight activities help determine whether special nuclear 
materials, classified matter, and information technology systems are adequately protected. HSS 
safety-related independent oversight activities help ensure that the Department’s environment, 
health, safety, and emergency management activities meet applicable requirements, enhance the 
health and safety of its workers and the public, and minimize adverse events that could negatively 
impact the Department’s ability to perform its mission and achieve its goals. Independent oversight 
also provides accurate and timely information and analysis regarding the effectiveness and trends of 
the Department’s safety and security programs and other functions of interest. Information is made 
available to the Secretary, Deputy Secretary, Under Secretaries, Congressional committees, and 
other stakeholders, such as unions and local public interest groups, to provide confidence that the 
Department’s operations are being performed in a safe, secure, and environmentally sound manner. 

Independent oversight complements but does not replace DOE line management’s responsibility for 
security and safety as required by Departmental policies. Independent oversight provides required 
safety and security regulatory functions that; (1) are required by a Federal law. Executive Order, or 
comparable requirement; and (2) need to be performed by an organization with independence fl'om 
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(dollars in thousands) 


FY 2009 


FY20I0 


FY2011 


mission responsibilities to ensure that DOE safety and security programs are credible to internal and 
external stakeholders. As required by DOE Order 470.2B, Independent Oversight and Performance 
Assurance Program, the independent oversight function is performed by personnel who are 
organizationally independent of the DOE program and site offices that implement policies and 
programs, and who can therefore objectively observe and report on those policies and programs as 
they relate to Departmental operations. The processes are governed by documented formal 
protocols. HSS proactively evaluates Departmental and national events and activities that have an 
impact on DOE security and safety, and continuously revises and refines methods and procedures to 
provide more useful performance data and related information to line managers. 


Funding provides for technical support to observe operations and conduct performance tests that 
examine the effectiveness of safety and security programs and policies. Priority is given to the 
highest security interests, such as strategic quantities of special nuclear material; and activities that 
present the most significant safety risks to workers and the public, such as nuclear facilities and 
operations. Funding also provides for the development of reports, including findings and 
opportunities for improvement. Unclassified and non-sensitive reports are maintained on the HSS 
website. Classified and sensitive report titles are identified on the HSS website and are available to 
authorized personnel upon request. Funding provides for the conduct of follow-up reviews and site 
assistance visits to share knowledge of effective program implementation practices. In addition, 
HSS develops and provides lessons-leamed information through handbooks, videotapes, and other 
mechanisms throughout the Department. 


Independent oversight of security is conducted at DOE and National Nuclear Security 
Administration sites to assist line management in ensuring the implementation of effective controls 
to protect security-related assets, with a primaiy focus on the highest priority security interests 
(strategic quantities of special nuclear materials, nuclear weapons and the most sensitive classified 
information assets). For the highest priority interests, HSS conducts performance tests (or assists 
line management in conducting such tests), including protective force tests (e.g., force-on-force 
exercises) using weapons simulation systems and a specially trained composite adversary team to 
assess overall security effectiveness. These activities directly contribute to significant reductions in 
the recurrence of safeguards and security issues and effectively support the maintenance of a safe, 
secure, and reliable weapons stockpile. Insights into DOE safeguards and security program 
strengths and weaknesses resulting from independent oversight activities are published and 
distributed to site, program, and senior Departmental management. 


Using a risk based approach, cyber security independent oversight activities provide assurance that 
the confidentiality, integrity, and availability of DOE classified and unclassified information systems 
are protected through multi-faceted evaluations of cyber security program performance, including 
regular announced inspections, unannounced testing, and other special reviews. HSS conducts 
internal and external network penetration testing in support of inspection activities to fully 
understand a site’s cyber security protection posture. Penetration testing focuses on identifying 
exploitable network vulnerabilities and on evaluating the effectiveness of firewalls, intrusion 
detection and system monitoring capabilities, and other aspects of network security. To emulate 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


real-world threats, HSS maintains a state-of-the-art cyber security testing network for external 
testing and a suite of deployable cyber security testing equipment for internal testing of DOE site 
networks. Cyber security independent oversight activities may also include programmatic reviews 
of management processes that support an effective cyber security program. These reviews assess 
program direction and sustainability and assist in identifying underlying causes of weaknesses 
discovered during penetration testing. 


Current cyber security independent oversight activities have been shaped by focusing on compliance 
with Federal Information Security Management Act requirements, advancement of DOE cyber 
security initiatives, events at DOE and other U.S. government agencies in which information has 
been lost or compromised, and protection of DOE information systems against ever-increasing 
threats. HSS conducts the annual independent evaluation of classified information systems security 
programs, as required by the Federal Information Security Management Act, for both DOE and the 
DOE OfBce of Intelligence and Counterintelligence. HSS also provides critical input to the DOE 
Office of Inspector General for the armual evaluation of the DOE unclassified information systems 
security program. A number of Federal Information Security Management Act focus areas, such ais 
certification and accreditation, continue to influence the scope of cyber security inspections. 


Emergency management independent oversight activities are conducted primarily at DOE field sites 
focusing on DOE nuclear facilities. These activities evaluate the effectiveness of emergency 
planning, hazards assessment, protective actions, emergency response, public information 
dissemination, and feedback and improvement processes by reviewing program mechanisms, 
conducting limited-scope performance tests and participating in site wide emergency exercises. 
Special crosscutting reviews are conducted of emergency management topics of increased concern 
based on the threat environment. Results of these reviews have significantly contributed to 
improvements in emergency management readiness and response at individual sites, within program 
and field offices, and across the DOE complex. Crosscutting special reviews are conducted to 
evaluate capabilities required to meet the national response fi'amework and the national incident 
management system. 


Environment, safety, and health independent oversight mission support and review activities focus 
on the implementation of integrated safety management systems, worker health and safety rales, and 
nuclear safety programs to protect workers, the public, and environment from the unique hazards 
associated with DOE sites and activities. Priority is given to high-hazard nuclear, non-nuclear 
radiological, and industrial facilities. Sites with recurring weaknesses, high rates of accidents and 
injuries, or other special considerations are provided additional support and oversight. In addition, 
environment, safety, and health activities conduct focused reviews of special topic areas and 
provides highly specialized support to DOE line management in performing high priority reviews 
that warrant independent perspectives to ensure credibility to stakeholders. These activities provide 
a significant benefit to the Department by improving safety and promoting adherence to applicable 
Federal and state regulations and DOE and industry standards in such areas as nuclear facility 
management and operations, worker safety and health, and environmental protection 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Enhancements to independent oversight processes for nuclear safety were initiated in FY 2009, in 
response to the U.S. Government Accountability Office report GAO-09-61, Nuclear Safety: 
Department of Energy Needs to Strengthen its Independent Oversight of Nuclear Facilities and 
Operations, and as directed in the Omnibus Appropriations Act, 2009. Beginning in FY 2010 and 
increasingly in 201 1, HSS will conduct independent oversight activities that focus on safety bases at 
DOE nuclear facilities to identify potential safety concerns. These activities include focused reviews 
that evaluate the implementation of nuclear facility safety programs for developing, maintaining, and 
implementing safety bases; reviews focused on implementation of safety basis technical safety 
requirements; corrective action follow-up reviews; and other related topical areas of interest. The 
results of these activities are designed to increase operational awareness of DOE nuclear facilities 
and support HSS hands-on technical assistance to sites in resolving safety issues and conducting 
nuclear safety policy, training, oversight, and enforcement activities. 


HSS conducts special reviews and studies of policies, programs, and their implementation in the 
field to identify needed program corrections. Special reviews that examine issues derived fi'om 
current events are often performed at the request of the Secretary or other senior Departmental 
managers and are in addition to scheduled appraisal activities. Special review activities also address 
issues not normally covered by ongoing independent oversight functions (i.e., security; cyber 
security; emergency management; and environment, safety and health), such as special reviews to 
investigate worker concerns about safety and health issues. Finally, in coordination with DOE line 
management, special reviews of crosscutting subjects are developed from site-specific investigations 
to provide DOE senior management with an overview of programs and associated issues across the 
entire Department. The results of these special reviews and studies have been of particular interest 
to senior DOE managers and Congress, and their evaluation and analysis have resulted in substantial 
improvements in programs throughout DOE 

■ Defense Nuclear Facilities Safety Board Liaison 650 650 650 

Activities 

Defense Nuclear Facilities Safety Board liaison activities facilitate the Department’s interaction with 
this Congressionally mandated Defense Nuclear Facilities Safety Board; promote resolution of 
recommendations and agreed-upon safety issues; provide requested reports on nuclear safety issues; 
and provide ready access to such facilities, personnel, and information as is necessary for the 
Defense Nuclear Facilities Safety Board to carry out its responsibilities. Activities also include 
providing technical evaluation and analysis of Defense Nuclear Facilities Safety Board safety and 
management issues; providing direction, advice, and support to line managers on addressing and 
resolving Defense Nuclear Facilities Safety Board issues; monitoring Department-wide performance 
in addressing and resolving issues raised by the Defense Nuclear Facilities Safety Board; and taking 
action to ensure the adequacy of DOE-wide nuclear safety performance. Funding provides technical 
support for the preparation of the statutorily required annual report to Congress on DOE activities 
relating to the Defense Nuclear Facilities Safety Board; maintaining and improving the Department’s 
safety issues management system for Defense Nuclear Facilities Safety Board-related issues, 
commitments, and actions; providing monthly and quarterly analysis reports to senior DOE officials 
on the status of existing commitments to identify those that require additional management attention 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


or action; and maintaining a website available to the public and to Department and contractor 
personnel that serves as the Department’s central repository of official Defense Nuclear Facilities 
Safety Board communications. 


Other Related Expenses 


15,933 16,093 16,470 


Other related expenses provide support required for Federal and contractor staff to accomplish the HSS 
mission. Support includes training for Federal employees, the acquisition of security equipment, DOE 
common operating environment fees, and working capital fund services. Specific security equipment 
purchases for HSS include protective gear, weapons, and communication devices. 


Training funds provide for obtaining and/or maintaining the technical competence of HSS Federal 
employees. This important area of human capital management assures that Federal personnel are fully 
capable of performing current and future missions of the Department. 

The DOE common operating environment initiative combines information technology services 
previously managed separately. The initiative is designed to provide a single point of contact for all 
common information technology systems and services and to bring security, service, efficiency, and 
scale to these projects. Information technology investments support the Federal and contractor staff at 
Headquarters by providing hardware, software, hotline, and other desktop computer maintenance. 
Information technology hardware, connectivity, and support costs are based on per-user count and level 
of service. 


Funding for the maintenance of information technology systems exclusive to HSS is included within this 
activity. The classified local area network, part of the consolidated infrastructure initiative, includes a 
secrets restricted data network that supports HSS Headquarters users. The secrets Internet protocol 
router network is also part of the consolidated infiastructure initiative. It provides access to the 
Department of Defense classified network to effect coordination between the departments. 

Other related expenses also provide for working capital fund fees based on guideline estimates issued by 
the working capital fund manager. The working capital fund was established to allocate the cost of 
common administrative services to the recipient organizations; it covers building occupancy and 
alterations, computer and telephone infrastructure and usage, mail service, copying, printing and 
graphics, procurement closeouts, supplies, online learning, computer network support, and payroll 
processing. 

Total Program Direction 99,597 104,125 107,740 
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Explanation of Funding Changes 

FY 2011 vs. 
FY2010 
($ 000 ) 

Salaries and Benefits 

Salaries and Benefits increase reflects a 1.4 percent increase of actual and cost of living 


adjustments for the Federal workforce, +903 

Total, Salaries and Benefits +903 

Travel 

Decrease is a result of enhanced reliance on video telecommunications to bring down 

overall travel costs of the Department in FY 2011 and beyond. . -662 

Total, Travel -662 


Support Services 

■ Independent Oversight Activities 

Funding allows for the institutionalization of enhanced nuclear safety initiatives, 
identified below, implemented in response to the U.S. Government Accounting Office 
report G AO-09-6 1 , Department of Energy Needs to Strengthen its Independent Oversight 
of Nuclear Facilities and Operations, and as directed in the Omnibus Appropriations Act, 

2009. 

1 . Do more to review the implementation of safety bases and ensure that DOE line 
management effectively carries out its responsibilities to review safety bases, 
particularly for new nuclear facilities and significant modifications to existing 
facilities. 

2. Do more to complement DOE line management fimctions and corporately monitor 
safety bases status. 

3. Increase onsite presence through improvements to inspections, enforcement 
investigations, and other performance evaluation processes, and provide appropriate 
levels of follow-up of corrective actions and information to support oversight and 
enforcement. 

4. Strengthen the enforcement program through better use of available tools and better 
integration with the independent oversight program. 

5. Establish a system that allows for an appropriate level of umestricted public access of 
appraisal reports while ensuring continued compliance with applicable information 

security requirements, +2,997 

Total, Support Services +2,997 
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FY2011 vs. 
FY 2010 
($ 000 ) 

Other Related Expenses 

Overall increase is a result of upgrading the fiber optic cable in the HSS Germantown 
office space to maintain the HSS information technology infiastructure, enhanced use of 
video telecommunications services and equipment, and the purchase, maintenance, and 
upgrade of specialized equipment used for executive protection of the Secretary, Deputy 
Secretary, and other dignitaries; offset by Working Capital Fund reductions as a result of 
consolidating HSS office space within the main buildings in Germantown, MD, and 
Washington D.C. 

Total, Other Related Expenses 


Total Funding Change, Program Direction +3,615 


+377 

+377 


Support Services by Category 

(dollars in thousands) 



1 FY 2009 

1 FY2010 1 

FY2011 1 

Technical Support 




Headquarters Security Support 

3,002 

3,002 

3,002 

Independent Oversight Activities 

16,352 

16,352 

19,349 

Defense Nuclear Facilities Safety Board Liaison Activities 

650 

650 

650 

Total, Technical Support 

20,004 

20,004 

23,001 

Total, Support Services 

20,004 

20,004 

23,001 

Other Related Expenses by Category 





(dollars in thousands) 



1 FY 2009 

1 FY2010 1 

FY2011 1 

Other Related Expenses 




Working Capital Fund 

10,353 

10,513 

9,235 

Tuition/Traming of Federal Staff 

300 

300 

300 

Other Services Procured 

5,280 

5,280 

6,935 

Total, Other Related Expenses 

15,933 

16,093 

16,470 
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Congressionally Directed Projects 

Funding Profile by Subprogram 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Congressionally Directed Projects 999 2,000 0 


Description 

The Energy and Water Development and Related Agencies Appropriations Acts of 2009 and 2010 
included Congressionally directed projects assigned to HSS. 


Congressionally Directed Projects 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


Medical Monitoring at Paducah, KY, Portsmouth, OH, and 

Oak Ridge, TN 999 1,000 0 


Burlington Atomic Energy Commission Plant (BAECP) 
and Ames Laboratory Former Worker Medical 

Surveillance Program (FWP) 0 1,000 0 

Total, Congressionally Directed Projects 999 2,000 0 


Explanation of Funding Changes 


FY 2011 vs. 
FY 2010 
($ 000 ) 


Congressionally Directed Projects 

No funding requested -2,000 

Total, Congressionally Directed Projects -2,000 
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Other Defense Activities 
Office of Legacy Management 

Overview 

Appropriation Summary by Program 


Other Defense Activities 

Legacy Management 

Subtotal, Other Defense Activities. , 
Less Use of Prior Year Balances. 
Transfers/Offsets (non-add) 
Total, Other Defense Activities 


(dollars in thousands) 


FY2009 

Current 

Appropriation 

FY 2009 Current 
Recovery Act 
Appropriation 

FY2010 

Current 

Appropriation 

FY20U 

Request 

185,981 

0 

190,802 

188,626 

185,981 

0 

190,802 

188,626 

0 

0 

0 

0 

0 

0 

0 

0 

185,981 

0 

190,802 

188,626 


Preface 

The Department of Energy’s Legacy Management (LM) program is the final element of site remediation 
and closure after active remediation is complete - fulfilling the Department’s commitments to ensure 
protection of human health and the environment and ensure all contractual obligations for former 
contractor employees are met. Within the Other Defense Activities appropriation, the activities under 
the Legacy Management program provide the means to achieve these objectives. 

In FY 201 1, LM continues its efforts to reduce risk to human health and the environment at 
contaminated sites, manage pension and benefit responsibilities for former contractor personnel, 
maintain the records, and manage DOE property at closed sites. By conducting these functions, LM 
provides a sustainable solution to liabilities associated with the Department’s closed sites and allows 
other DOE programs to concentrate on further risk reduction and site closure. 

Within the Other Defense Activities appropriation, the Office of Legacy Management has one program: 
Legacy Management. 


Mission 

The mission of the LM program is to manage the Department’s post-closure responsibilities to ensure 
the future protection of human health and the environment. As part of the mission, LM performs long- 
term surveillance and maintenance, pension and benefit continuity for former contractor retirees, 
archives and information management and real and personal property management. LM has control 
and custody for legacy lands, structures, and facilities and is responsible for maintaining them at levels 
suitable for their long-term use. 
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Benefits 

The greatest benefit of the LM program is to serve as a visible demonstration of the Department’s 
resolve to honor its responsibilities to the former contractor work force and the communities near its 
remediated facilities. 

The LM program provides benefits to the Department following mission change or site closure. For 
sites where cleanup is completed. Legacy Management activities ensure that the remediation measures 
implemented during closure are protecting human health and the environment, that pension and post- 
retirement responsibilities for the contractor workforce are being satisfied, and that other Departmental 
legacy responsibilities are met. By managing the real and personal property assets that remain after 
cleanup and closure, LM helps the Department reduce the magnitude of its physical resource 
management, the costs associated with such management, and actively promotes the beneficial reuse of 
mission excess properties. 

Strategic Themes, Goals and the Secretary’s Initiatives 

The following chart depicts the alignment of LM’s goals and mission to the Secretary’s strategic 
priorities: 


Strategic Theme 

Strategic Goal 
Title 

Secretary’s 

Priorities 

GPRA Unit 
Program 
Number 

GPRA Unit 
Program Title 

Office 

4. Environmental 
Responsibility 

2. Managing 
the Legacy 

Clean, Secure 
Energy 

55 

Legacy 

Management 

LM 


Facilities Maintenance and Repair 

The Department’s Facilities Maintenance and Repair activities are tied to its programmatic missions, 
goals, and objectives. Facilities Maintenance and Repair activities fimded by this budget are displayed 
below. 


Direct-Funded Maintenance and Repair 

(dollars in thousands) 


E 

FY 2009 1 

1 FY2010 1 

FY2011 1 

Legacy Management 




Legacy M^agement 




Long-Term Surveillance and Maintenance 




CERCLA Sites 

2,374 

2,730 

1,983 

Non-CERCLA Sites 

799 

531 

1,036 

Total, Long-Term Surveillance and Maintenance 

3,173 

3,261 

3,019 

Total, Legacy Management 

3,173 

3,261 

3,019 

Total, Direct-Funded Maintenance and Repair 

3,173 

3,261 

3,019 
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Other Defense Activities 
Office of Legacy Management 

Funding by Site by Program 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Feraald Site 

18,740 

19,583 

17,059 

Grand Junction Office 

37,196 

27,030 

24,932 

Inhalation Toxicology Lab 

0 

0 

80 

Morgantown Office 

9,170 

10,452 

9,687 

Mound Site 

0 

0 

27,603 

Paducah Gaseoi^ Diffusion Plant 

2,436 

4,275 

3,200 

Pinellas Site 

8,174 

7,869 

7,996 

Portsmouth Gaseous Diffusion Plant 

7,307 

12,825 

9,600 

Rocky Flats Site 

90,271 

94,481 

74,862 

Washington Headquarters 

12,687 

14,287 

13.607 


Total, Other Defense Activities 185,981 190,802 188,626 


Major Changes or Shifts by Site 

Inhalation Toxicology Laboratory 

• The Inhalation Toxicology Laboratory will transfer to Legacy Management in FY 201 1 from the 
Office of Environmental Management (EM). The EM request is reduced by the same amount. 

Mound Site 

• The Mound Site will transfer to Legacy Management in FY 201 1 from the Office of Environmental 
Management (EM). The EM request is reduced by the same amount. 

Paducah and Portsmouth Gaseous Diffusion Plants 

• These two plants are part of the United States Enrichment Corporation facilities. The decrease in 
funding from FY 2010 reflects an adjustment based on actual spending rates. 

Rocky Flats Site 

• The Rocky Flats Site request for FY 201 1 is an adjustment that corresponds to a reduction in the 
estimate of pension and benefit payments. This estimate uses the most current data available. 
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Site Description 


Fernald Site 

The Fernald Site is located about 18 miles northwest of Cincinnati, OH. The Legacy Management 
program conducts long-term surveillance and maintenance activities, records management, oversees the 
pensions and post retirement benefits for former contractor retirees, and conducts reuse and property 
management activities. 

Grand Junction Office 

The Grand Junction Office is located in western Colorado. Primary functions include the oversight of 
the long-term surveillance and maintenance, reuse and property management, and medical benefits for 
former DOE contractor employees. The long-term surveillance and maintenance activities managed 
from this office include environmental monitoring, long-term treatment of contaminants, site security, 
and asset disposition as well as preparing for transition of new sites coming into the LM program, 
including preparation for the long-term management and storage of elemental mercury. 

This office administers sites covered under the Uranium Mill Tailings Radiation Control Act 
(UMTRCA) and Formerly Utilized Sites Remedial Action Program (FUSRAP). It is also responsible 
for the Weldon Spring, MO, site; the Monticello, UT, site; the Pinellas, FL, site; and the Nevada 
Offsites which consist of eight sites located in five - primarily western - states. These sites were the 
locations of subsurface nuclear detonations that were performed off the main Nevada Test Site. 

Inhalation Toxicology Laboratory (ITL) 

The ITL is located in Albuquerque, NM. The Legacy Management program will provide long-term 
surveillance and maintenance and records maintenance activities. 

Morgantown Office 

The Morgantown Office is located in Morgantown, WV. Primary program functions include operating 
the LM Business Center (which contains a National Archives and Records Administration - certified 
facility with a records storage capacity of 1 50,000 cubic feet) and archives and information management 
activities in support of the missions of the Office of Legacy Management. Other functions include long- 
term surveillance and maintenance of sites in several eastern states. 

Mound Site 

The Mound site is located in Miamisburg, OH. The Legacy Management program will provide long- 
term surveillance and maintenance, records maintenance, oversee contractor retiree pensions and post- 
retirement benefits, and conduct reuse and property management activities. 

Paducah Gaseous Diffusion Plant 

The Paducah Plant, located in Paducah, KY, passed to private ownership in 1 998. Under agreements 
with the United States Enrichment Corporation (USEC), the Department retains responsibility for 
medical and life insurance benefits for part of the former USEC contractor work force. 

Pinellas Site 

The Pinellas Site is a former weapons facility located in Pinellas, FL, which is in the Tampa-St. 
Petersburg metropolitan area. LM oversees pension and benefits payments for the former contractor 
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workforce - Lockheed-Martin Specialty Corporation and General Electric - and conducts long-term 
surveillance and maintenance activities. 

Portsmouth Gaseous Diffusion Plant 

The Portsmouth Plant, located in Piketon, OH, passed to private ownership in 1998. Under agreements 
with the United States Enrichment Corporation (USEC), the Department retains responsibility for 
medical and life insurance benefits for part of the former USEC contractor work force. 

Rocky Flats Site 

The Rocky Flats site is located about ten miles north of Golden, CO. The Legacy Management program 
provides long-term surveillance and maintenance, records maintenance, oversees contractor retiree 
pensions and post-retirement benefits, and conducts reuse and property management activities. 

Washington, D.C., Headquarters 

The Washington, DC, Headquarters Legacy Management office is responsible for policy, oversight and 
management of program direction funding. The Office is also responsible for administering the 
Department’s Environmental Justice program and workforce restmcturing. Several business operation 
functions are also based in the Washington, D.C. office. 
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Legacy Management 
Funding Profile by Subprogram 


Legacy Management Program 

Legacy Management 

Program direction 

Total, Legacy Mangement Program. . . . 


FY2009 

Current 

Appropriation 

FY 2009 Current 
Recovery Act 
Appropriation 

FY2010 

Current 

Appropriation 

FY20n 

Request 

174,397 

0 

178,618 

176,122 

11,584 

0 

12,184 

12.504 

185,981 

0 

190,802 

188,626 


Public Law Authorizations: 

Public Law 95-91, “Department of Energy Organization Act (1977) 

Public Law 1 03-62, Government Performance and Results Act of 1 993 

Public Law 106-377, Energy and Water Development Appropriations Act, 2001 

Public Law 106-398, National Defense Authorization Act for Fiscal Year 2001 

Public Law 107-66, Energy and Water Development Appropriations Act, 2002 

Public Law 107-314, Bob Stump National Defense Authorization Act for Fiscal Year 2003 

Public Law 108-136, National Defense Authorization Act for Fiscal Year 2004 

Public Law 108-375, Ronald W. Reagan National Defense Authorization Act for Fiscal Year 2005 

Public Law 109-103, Energy and Water Development Appropriations Act, 2006 

Public Law 1 10-5, Revised Continuing Appropriations Resolution, 2007 

Public Law 1 10-161, FY 2008 Consolidated Appropriation Act 

Public Law 1 1 1 -6, FY 2009 Omnibus Appropriation Act 

Public Law 111-85, Energy and Water Development and Related Agencies Appropriation Act, 2010 


Major Outyear Considerations 

The estimates of pension and benefit continuity funding requirements for FY 2011 - 2015 uses current 
data and spending rates in cost models to reflect, as much as possible, the actual need. Due to 
uncertainties in long-term medical costs, future program estimates during the outyears may be higher 
than current projections due to the medical inflation rate exceeding the rate for most other goods and 
services in the economy. 

Mission 

The mission of the Office of Legacy Management is to manage the Department’s post-closure 
responsibilities and ensure the future protection of human health and the environment. This Office has 
control and custody for legacy land, structures, and facilities and is responsible for maintaining them at 
levels suitable for their long-term use. The activities that are used to accomplish this mission include: 
(1) conduct long-term surveillance and maintenance at facilities where remediation measures have been 
substantially completed; (2) perform storage, retrieval, and management of all records necessary for 
legacy management activities; (3) oversee the management of pensions and benefits for former 
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contractor employees; (4) manage the Department’s legacy land and assets; and, (5) administer the 
Department’s Environmental Justice program, and oversee workforce restructuring. 

Benefits 

The Legacy Management Program supports the Secretary’s initiative of Cleanup of the Nuclear Legacy 
by ensuring that human health and the environment are being protected while at the same time the 
Department is fulfilling its commitments associated with site closure. This also has a secondary benefit 
of allowing other offices to concentrate their efforts on active remediation. 


Performance 

The Other Defense Activities, Office of Legacy Management will continue to support the Secretary’s 
Goal 3: Security: Reduce nuclear dangers and environmental risk. LM’s programs and subprograms 
specifically support Goal 3, complete legacy environmental clean-up. LM contributes to this goal by 
managing the Department’s post-cleanup legal and regulatory requirements and contractual 
commitments. Management of these sites by LM enables the Office of Environmental Management to 
focus its efforts on sites with active cleanup. 


Contribntion to GPRA Unit Program Goal 3 (Security) 

By 2015, the Office of Legacy Management will be responsible for: the cost effective management of 

land, structures, facilities and/or records for over 120 sites; employee benefits for the Department’s 

former contractor work force at seven sites; and will have disposed of real property at five sites. 

There are four subgoals that contribute to the GPRA Unit Program Goal: 

• Protect human health and the environment through effective and efficient long-term surveillance and 
maintenance - Activities associated with this subgoal contribute to the general goal by managing the 
long-term surveillance and maintenance at sites where remediation has been essentially completed, 
allowing the Environmental Management program to concentrate its efforts on continuing to 
accelerate cleanup and site closure resulting in reduced risks to human health and the environment 
and reduced landlord costs. At the end of FY 2009, Legacy Management was responsible for 85 
sites; additional sites will be added during FY 2010 and 2011. 

■ Preserve, protect, and make accessible legacy records and information -This work directly supports 
the administration of the Energy Employees Occupational Illness Compensation Program Act 
(EEOICPA) and is responsive to Freedom of Information Act (FOIA) and Privacy Act (PA) 
requests. This subgoal enables more efficient operation of other LM activities and is needed to 
defend the Department against future liability claims. 

■ Support an effective and efficient workforce structured to accomplish Departmental missions and 
assure contractor worker pension and medical benefits - The Legacy Management program manages 
the Department’s workforce restructuring activities and oversees certain contractor pension and 
benefit programs to meet the Department’s contractual commitments. 

• Manage legacy land and assets, emphasizing protective real and personal property reuse and 
disposition - These activities promote more efficient management of remediated sites and facilities. 
This allows more resources to be focused on further risk reduction. 
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Means and Strategies 

The Legacy Management Program will use various means and strategies to achieve its GPRA Unit 

Program goal. The program also performs collaborative activities to help meet its goal. 

The Department will implement the following means; 

■ Long-term surveillance and maintenance will be performed in accordance with the regulatory 
decisions for each site. Activities range from maintaining records to routine inspections and 
maintenance at sites where remediation measures are substantially completed and the operations and 
maintenance of remedial action systems. 

■ Adequate staffing will be maintained to oversee the program. A large portion of the surveillance 
and maintenance and payment of the contractor pensions and benefits will be performed by 
contractors. 

The Department will implement the following strategies: 

■ The Office of Legacy Management will only accept responsibility for a site after all active remedies 
are in place and operating. Significant changes in remedy performance could cause a site to be 
returned to the Office of Environmental Management for further remediation. 

• Cost estimates for contractor pension and post-retirement benefits (medical. Medicare Part B, and 
life insurance) will use the intermediate estimate of an independent actuary for all sites. 

• The actuarial estimates will be performed annually in order to consider changes in the factors that 
affect pension contribution, medical, and life insurance costs. 

In conducting the program’s surveillance and maintenance functions, LM performs the following 

collaborative activities: 

• Evaluation of remedy performance, as determined by surveillance and maintenance activities, is 
coordinated with regulators, local communities, and other stakeholders. 
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Validation and Verification 

To validate and verify program performance, LM employs various internal and external reviews and 
audits. The Department is operating a performance tracking system to measure performance. The 
Office of the Chief Financial Officer has developed action plans for the primary functions. Quarterly 
updates for site inspections are reported using an automated system. 

For payments of medical benefits or other activities not tracked by the automated system, the Office of 
Legacy Management will obtain quarterly updates to judge progress of those activities. 

Information requests have established deadlines for LM to respond to those requests. The number of 
requests and the processing times are recorded and reported according to DOE requirements. 

The observed results of surveillance and maintenance activities are documented in annual inspection and 
compliance reports and retained in accordance with Federal requirements. LM’s programmatic 
activities are subject to continuing reviews by the Congress, the General Accountability Office, the 
Department’s Inspector General, the U.S. Environmental Protection Agency, U.S. Nuclear Regulatory 
Commission, state environmental and health agencies, and the Department’s Office of Engineering and 
Construction Management. Additionally, LM Headquarters senior management conducts quarterly, in- 
depth reviews of cost, schedule, and scope to ensure projects are on-track and within budget. 
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Legacy Management 
Funding Schedule by Activity 

(dollars in thousands) 


c 

FY2009 1 

FY2010 1 

FY2011 1 

Legacy Management 

Long-Tenn Surveillance and Maintenance 

48,095 

33,379 

35,617 

Environmental Justice 

1,103 

1,103 

1,103 

Archives and Information Management 

9,170 

10,452 

11,463 

Pension and Benefit Continuity 

112,241 

126,594 

122,000 

Reuse and Iht)perty Management 

3,788 

6,090 

5,939 

Congressionally Directed, Miami sburg Mound Energy Park 

Redevelopment _ 

0 

1,000 

0 

Total, Legacy Management 

174,397 

178,618 

176,122 


Description 

The objectives of the Legacy Management subprogram are to conduct long-term surveillance and 
maintenance (also referred to as long-term stewardship) at DOE facilities where remediation measures 
have been substantially completed, oversee the management of pensions and benefits for former 
contractor employees, perform storage, retrieval, and management of all records necessary for legacy 
management activities, administer the environmental justice program, and provide overall management 
for LM properties. These activities are performed for the purpose of supporting the Department’s 
commitments contained in records of decision, contracts, and legal agreements. 


Benefits 

The Legacy Management subprogram contains essential elements to assist the Department achieve the 
strategic goal of providing a resolution to the environmental legacy of the Cold War and ensure that 
DOE fulfills its long-term commitments to protect the environment and to ensure continuity of benefits 
to former contractor workers. By funding the long-term activities in the Legacy Management program, 
other DOE programs are able to concentrate on risk reduction and site closure. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 FY2011 


Long-Term Surveillance and Maintenance 48,095 33,379 35,617 

The fimding requested for FY 201 1 will allow the Office of Legacy Management (LM) to monitor and 
conduct long-term treatment at its sites in accordance with legal, contractual, and regulatory 
agreements. Functions include soil, water, and air monitoring, long-term treatment of contaminants, 
maintenance of contaminant treatment structures, and maintaining security for the sites and other 
resources associated with the sites. Funding will also assist in preparing for the future transition of 
other sites. 


• Fernald 8,540 8,383 7,759 

The funding requested for FY 2011 will allow the LM to monitor and conduct long-term surveillance 
activities at the Fernald Site. 

■ Mound 0 0 3,227 

The funding requested for FY 201 1 will allow the LM to monitor and conduct long-term surveillance 
activities at the Mound Site. 

■ PineUas 1,774 1,769 2,196 

The funding requested for FY 2011 will allow the LM to monitor and conduct long-term surveillance 
activities at the Pinellas Site. 

■ Rocky Flats 5,523 3,487 4,262 

The funding requested for FY 201 1 will allow LM to monitor and conduct long-term treatment at the 
Rocky Flats site, including soil, water, and air monitoring, and maintaining security for the site and 
other resources associated with the site. 

■ Other Sites 32,258 19,740 18,173 

At the end of FY 2009, there were 82 other sites, in addition to Fernald, Pinellas, and Rocky Flats, 
where the Office of Legacy Management has management responsibility. More will be added in FY 
2010. In FY 20 1 1 , four sites are scheduled for transfer including Mound (mentioned separately above) 
and the Inhalation Toxicology Laboratory (combined with these other sites). Most of the sites require a 
modest amount of long-term surveillance and maintenance and are managed primarily from the Grand 
Junction office. Other activities, which are funded within the total, include the planning and 
preparation of future transfers of additional sites to the LM program. The funding for FY 201 1 will 
allow LM to conduct those activities. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Environmental Justice 1,103 1,103 1,103 

Funding allows the Department to manage a program to promote environmental justice as specified by 
Executive Order 12898, issued on February 11, 1994. This program provides assistance for a variety 
of activities that include: grants to communities to address environmental subjects using expertise 
from Historically Black Colleges and Universities (HBCU’s); an intern program through the United 
Negro College Fund; a cooperative agreement with the National Conference of Black Mayors to 
provide assistance on environmental issues; and a Community Capacity Building Program to provide 
assistance to enable conununities around DOE sites to address environmental issues. 


Archives and Information Management 9,170 10,452 11,463 

This activity provides records management services for LM’s active program elements and maintains 
legacy archives of inherited collections. Elements include administrative, records management policy 
and procedure setting and development, planning, and oversight processes and actions that guide and 
govern the physical and electronic records management operations of the organization. The archives 
and information management activity also includes managing records over the standard record life- 
cycle and developing records retentions schedules in conjunctions with NARA requirements. These 
functions encompass operational records retention, records maintenance and use, and records 
disposition processes and activities that LM performs to ensure proper documentation of its 
environmental protection, environmental remediation, and hazardous waste disposition related policies 
and activities. The activity also supports DOE stakeholders’ processing claims associated with 
EEOICPA, FOIA, PA and other information requests. 


This activity also provides LM's information management and technology needs. This work involves 
the coordination of information collection, storage, and dissemination, and destruction as well as 
managing the policies, guidelines, and standards regarding information management. This funding also 
allows LM to maintain it's information technology infrastructure and provides planning, design, and 
maintenance of an IT Infrastructure to effectively support automated needs (i.e. platforms, networks, 
servers, printers, etc.), as well as providing IT security for LM's unclassified computing networks. IT 
Security involves all processes and activities pertaining to the securing of Federal data and systems 
through the creation and definition of security policies, procedures and controls covering such services 
as identification, authentication, and non-repudiation in accordance with Federal Information 
Processing Standards (FIPS) and the Federal Information Security Management Act. 


Pension and Benefit Continuity 112,241 126,594 122,000 

■ Fernald 10,200 11,200 9,300 

Funding for FY 201 1 will provide Employee Retirement Income Security Act (ERISA) required 
contributions to the pension funds and post-retirement benefits (medical and life insurance) for former 
contractor retirees from the Femald facility. 
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(dollars in thousands) 


FY 2009 


FY2010 FY2011 


• Grand Junction OfBce 1,150 1,200 900 

Funding for FY 201 1 will provide retirees from former DOE contractors with medical insurance 
benefits in accordance with contractual requirements. 


• Mound Site 0 0 22,600 

Funding for FY 201 1 will provide required contributions to the pension funds and post-retirement 
benefits (medical and life insurance) for former contractor retirees from the Mound Site. 


■ Pinellas 5,100 6,100 5,800 

Funding for FY 201 1 will provide required contributions to the pension funds and post-retirement 
benefits (medical and life insurance) for former contractor retirees fi-om the Pinellas Plant. 


• Rocky Flats 86,048 90,994 70,600 

In FY 2011, this funding will allow the Department to make the required ERISA minimum 
contribution to the pension fund for retired contractor personnel and provide post-retirement benefits of 
medical. Medicare Part B, and life insurance to contractor retirees. 


■ United States Enrichment Corporation (USEC) 

Facilities 9,743 17,100 12,800 

Funding is provided for activities and expenses associated with post-retirement life insurance and 
medical benefits applicable to retirees and contractor employees with service at the Paducah and 
Portsmouth Gaseous Diffusion Plants prior to the lease agreement between USEC and DOE in July 
1993. This scope was expanded to include retired employees working at the Gaseous Diffusion Plants 
prior to the date of USEC privatization and as further defined by the Memorandum of Agreement 
(MOA) between the Office of Management and Budget (OMB) and USEC, dated April 6, 1998. 
Funding for FY 201 1 will provide post-retirement benefits (medical and life insurance) for former 
contractor retirees from the USEC Plants. 

This funding does not include benefits to former DOE contractor employees covered by the Uranium 
Enrichment Decontamination and Decommissioning Fund. 

Reuse and Property Management 3,788 6,090 5,939 

The Office of Legacy Management manages thousands of acres of land and other assets. This activity 
is focused upon reuse or transfer of the real and personal property to other agencies or private interests. 
When land is transferred to a private interest, it allows the land to be reused productively, reduces the 
Department’s “footprint,” and resumes payment of local property taxes. 


Congressionally-Directed (Miamisburg Mound Energy 

Park Redevelopment) 0 1,000 0 


Total, Legacy Management 


174,397 178,618 176,122 
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Explanation of Funding Changes 


FY 201 1 vs. 
FY 2010 
($ 000 ) 


Long-Term Surveillance and Maintenance 

■ Fernald 

No significant change. -624 

■ Mound Site 

Site transferred from Office of Environmental Management. +3,227 

■ Pinellas 

No significant change. +427 

• Rocky Flats 

No significant change +775 

■ Other Sites 

No significant change. -1,567 


Total, Long-Term SurveiUance and Maintenance +2,238 

Archives and Information Management 

Funding increased due to the transfer of Mound Site fi'om Office of Environmental +1,011 

Management. 

Pension and Benefit Continuity 
■ Fernald 

Funding decreased due to a reduction in the amount of funding needed for the ERISA 


minimum contribution to the pension plan. -1,900 

• Grand Junction 

No significant change. -300 

• Mound Site 

Site transferred from Office of Environmental Management. +22,600 

• Pinellas 

No significant change. -300 

• Rocky Flats 

Funding decreased to reflect a reduction in the ERISA required minimum 

contribution to the pension plan in FY 20 1 1 . -20,394 

■ USEC Facilities 

Funding decreased to reflect an adjustment of the funding requirements for medical 

benefits based upon current information. -4,300 


Total, Pension and Benefit Continuity -4,594 
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FY2011 vs. 
FY 2010 
($ 000 ) 

Reuse and Property Management 

No significant change. -151 

Congressionally-Directed (Miamisburg Mound Energy Park Redevelopment) -1,000 


Total Funding Change, Legacy Management -2,496 
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Program Direction 
Funding Profile by Category 


(dollars in thousands/whole FTEs) 



1 FY 2009 1 

FY2010 1 

FY2011 

Headquarters 

Salaries and Benefits 

8,320 

8,615 

8,641 

Travel 

503 

460 

474 

Support Services 

1,309 

1,519 

1,513 

Other Related Expenses 

1,452 

1,590 

1,876 

Total, Headquarters 

11,584 

12,184 

12,504 

Full Time Equivalente 

58 

58 

57 


Detailed Justification 


Salaries and Benefits 


(dollars in thousands) 


FY2009 FY2010 FY2011 


8,320 


8,615 


8,641 


Staff will perform functions needed to ensure that the objectives under each Legacy Management 
program subgoal are met. Specifically, this will include: (1) performing required monitoring actions 
to protect the environment and the public’s health and safety in the vicinity of the sites transferred to 
Legacy Management; (2) administering the Environmental Justice program within the Department; (3) 
maintaining and accessing records and performing information technology functions associated with 
the sites managed by Legacy Management; (4) reviewing Departmental liability for CERCLA claims; 
(5) ensuring that pension and other post-retirement payments that honor the Department’s 
responsibilities for former contractor persormel are made; (6) approving work force restructuring 
plans; (7) using delegated authority to manage LM real and personal property assets; (8) providing for 
beneficial reuse, facility and infrastructure management, and facility security for LM assets; and (9) 
employing the appropriate planning, budgeting, and performance processes to achieve program 
targets. In performing the monitoring actions, many sites are situated in remote locations. Although 
the Office of Legacy Management is a headquarters organization, there are sizable staffs stationed in 
Grand Junction, CO, and Morgantown, WV, with smaller numbers at several other locations. 


As part of the High-Performing Organization process, LM is constantly evaluating its program 
functions. LM determined that the function of labor relations and labor standards would be better 
managed by the Office of General Counsel (GC). LM has transferred those functions to GC 
accompanied by a transfer of one full-time equivalent (FTE) and $200 thousand for salaries and 
benefits which reduces LM’s HPO to 57 FTEs. 
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Travel 


(dollars in thousands) 


FY2009 FY2010 FY2011 


503 


460 


474 


Travel will enable staff to conduct necessary surveillance and maintenance fimctions, business and 
site operations, oversight, and related activities. 

Support Services 1,309 1,519 l,5l3 


Support services will assist in the preparation of both routine and extraordinary analyses and reports 
as needed. 


The transfer of labor relations and labor standards to GC also will include $100 thousand of budget 
authority for training. 

Other Related Expenses 1,452 1,590 1,876 

This category consists mainly of the working capital fund/inffastructure costs including space rental, 
telephones, copiers and printing, computer support, general office supplies, and mailing costs. The 
working capital fund costs are proportionate to the number of employees. Other expenses are for 
items not encompassed by the working capital fund, e.g., computer software, E-Govemment fees, and 
Corporate Computer Desktop Support (DOECOE). 


Total, Program Direction 


11,584 12,184 12,504 
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Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 

(sooo) 

Salaries and Benefits 

This increase reflects costs of living adjustments for 57 FTEs. , 2, 


Travel 

No significant change. 


Support Services 

No significant change. 

Other Related Expenses 

In FY 201 1, the Working Capital Fund has added new costs to the telephone 
communications business line. 


Total Funding Change, Program Direction 


+320 
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Support Services by Category 


(doliare in thoxisands) 



1 FY2009 1 

FY2010 1 

Fy2011 1 

Technical Support 

System Definition 

51 

154 

162 

Total, Technical Support 

51 

154 

162 

Management Support 

Manpower Systems Analyses 

295 

305 

330 

Training and Education 

123 

160 

60 

Analyses of DOE Management Processes 

188 

200 

211 

Reports and Analyses Management and General Administrative Services 

652 

700 

750 

Total, Management Support 

1,258 

1,365 

1,351 

Total, Support Services 

1,309 

1,519 

1,513 


Other Related Expenses by Category 


(dollars in thousands) 


OAer Related Expenses 

1 FY 2009 1 

FY2010 1 

FY20n 

Other Services 

186 

195 

201 

Supplies and Materials 

168 

175 

179 

Working Capital Fund 

1,098 

1,220 

1,496 

Total, Other Related Expenses 

1,452 

1,590 

1,876 
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Congressional Directed Projects 

Funding Profile by Subprogram 


(dollars in thousands) 

I FY2009 I FY2010 | FY20lT 

Congressionally Directed Projects 0 1,000 0 


Description 

The Energy and Water Development and Related Agencies Appropriations Acts of 2010 included 
Congressionally directed projects assigned to the Office of Legacy Management. 

Detailed Justification 


(dollars in thousands) 



1 FY 2009 

1 FY2010 T 

FY2011 

Congressionally Directed Projects 

■ Miamisburg Mound Energy Park Redevelopment 

0 

1,000 

0 

Total, Congressionally Directed Projects 

0 

1,000 

0 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($000) 

Congressionally Directed Projects 

No funding requested -1,000 

Total, Congressionally Directed Projects -1,000 
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Other Defense Activities 
Office of Nuclear Energy 

Overview 

Appropriation Summary by Program 

(dollars in thousands) 


FY 2009 Current 
Appropriation 

FY 2009 Current 
Recovery Act 
Appropriation 

FY 2010 Current 
Appropriation 

FY20U Request 


Other Defense Activities Appropriation 

Mixed Oxide Fuel Fabrication Facility 

Idaho Sitewide Safeguanh and 
, Security 

487,008 

78,811 

0 

0 

0 

83,358 

0 

88,200 

Total, Other Defense Activities 

Appropriation 

Nuclear Energy Appropriation 

565,819 

0 

83,358 

88,200 

Integrated University Program 

5,000 

0 

5,000 

0 

RE-ENERGYSE 

0 

0 

0 

5,000 

Nuclear Power 2010 

177,500 

0 

105,000 

0 

Generation IV Nuclear Energy 

Systems 

178,649 

0 

220,137 

0 

Reactor Concepts Research, 

Development and Demonstration 

0 

0 

0 

195,000 

Nuclear Hydrogen Initiative 

7,343 

0 

0 

0 

Fuel Cycle Research and Development 

142,652 

0 

136,000 

201,000 

Nuclear Energy Enabling Technologies 

0 

0 

0 

99,300 

Radiological Facilities Management 

66,146 

0 

72,000 

66,818 

Idaho Facilities Management 

140,000 

0 

173,000 

162,482 

Idaho Sitewide Safeguards and 

Security 

78,811 

0 

83,358 

0 

Program Direction 

73,000 

0 

73,000 

91,452 

International Nuclear Energy 

Cooperation 

0 

0 

0 

3,000 

Congressional Directed Projects 

2,854 

0 

2,500 

0 

Subtotal, Nuclear Energy Appropriation 

871,955 

0 

869,995 

824,052 

TrMisfer from State Department 

3,300 

0 

0 

0 

Use of Prior-Year Balances 

-5,000 

0 

0 

0 

Funding from Other Defense Activities 

-78,811 

0 

-83,358 

0 

Total, Nuclear Energy Appropriation 

791,444 

0 

786,637 

824,052 
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Total, Other Defense Activities (NE), and 
Nuclear Energy Appropriation 


(dollars in thousands) 


FY 2009 Current 
Appropriation 

FY 2009 Current 
Recovery Act 
Appropriation 

FY 2010 Current 
Appropriation 

FY 2011 Request 


1,357,263 

0 

869,995 

912,252 


Preface 

The Office of Nuclear Energy (NE) supports the diverse civilian nuclear energy programs of the U.S. 
Government. NE leads the U.S. Government’s efforts to research and develop nuclear energy 
technologies, including generation, safety, waste storage and management, and security technologies to 
help meet energy and climate goals. NE uses modeling and simulation capability in addition to work 
with physical materials to enhance its research capabilities. NE also manages the safe operation and 
maintenance of the Department’s nuclear infiastructure. Funding for the Idaho Sitewide Safeguards and 
Security program is requested within the Other Defense Activities Appropriation. The other NE 
programs are funded within the Nuclear Energy Appropriation. 

Although, funding for the Mixed Oxide Fuel Fabrication Facility (MOX) project FY 2009 was 
appropriated under the Other Defense Activities Appropriation, the management responsibility of the 
MOX Facility project remains with the Defense Nuclear Nonproliferation Fissile Materials Disposition 
program within the National Nuclear Security Administration. 

Mission 

NE conducts science-based, goal-oriented research and development (R&D) to develop nuclear energy 
generation, security, materials, systems, safety, fuel utilization, and waste management technologies and 
methodologies, and operates and maintains nuclear infrastructure in a safe and compliant manner to 
support achievement of national energy, climate, and non-proliferation goals. The Idaho Sitewide 
Safeguards and Security program provides protection of nuclear materials, classified matter, 

Govenunent property, and other vital assets from imauthorized access, theft, diversion, sabotage, 
espionage, and other hostile acts that may cause risks to national security, the health and safety of 
Departmental and contractor employees, the public, or the environment. 

The MOX Facility project will dispose of surplus weapon-grade plutonium by fabricating it into fuel for 
use in nuclear reactors. Once irradiated, the plutonium is no longer readily useable for nuclear weapons. 
The disposal of the material will meet the U.S. commitments made in the Plutonium Management and 
Disposition Agreement with Russia. The MOX Facility project will be built at the Department’s 
Savannah River Site near Aiken, South Carolina. 

Benefits 

The Department has the responsibility to maintain the Nation’s nuclear inffastracture currently in place. 
The I(Mo Sitewide Safeguards and Security program supports activities that are required to protect the 
Department’s Idaho complex assets from theft, diversion, sabotage, espionage, unauthorized access, 
compromise, and other hostile acts which may cause unacceptable adverse impacts on national security. 
Other Defease Activities/ 
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program continuity, the health and safety of employees, the public, or the environment. 

Performance 

The Secretary has identified the following goals for the Department of Energy: 

Goal 1: Innovation: Lead the world in science, technology, and engineering 

Goal 2: Energy: Build a competitive, low-carbon economy and secure America’s energy future 

Goal 3: Security: Reduce nuclear dangers and environmental risks 

NE supports Goal 2: Energy: Build a competitive, low-carbon economy and secure America’s energy. 

Nuclear energy is an important element of the diverse energy portfolio required to accomplish our 
national objectives. Nuclear power is a proven clean, affordable, domestic technology that is within the 
current U.S. energy portfolio. NE is charged with conducting the research, development, and 
demonstrations required to address scientific and technical challenges associated with the continued and 
expanded application of this valuable energy resource. NE conducts long-term science-based, goal- 
oriented R&D to develop nuclear energy generation, security, materials, systems, safety, fuel utilization, 
and waste management technologies and methodologies, and operates and maintains nuclear 
infrastructure in a safe and compliant maimer to support achievement of national energy, climate, and 
non-proliferation goals. 
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Other Defense Activities 
Office of Nuclear Energy 

Funding by Site by Program 


(dollars in thousands) 


FY 2009 

FY2010 
1 

FYaOll 


Idaho National Laboratory 

Idaho Sitewide Safeguards and Security 

7S,81I 

83,358 

85,779 

Idaho Operations Office 

Idaho Sitewide Safeguards and Security 

0 

0 

2,421 

NNSA Service Center 

Mixed Oxide Fuel Fabrication Facility 

1,000 

0 

0 

Oak Ridge National Laboratory 

Mixed Oxide Fuel Fabrication Facility 

2,404 

0 

0 

Savannah River Operations Office 

Mixed Oxide Fuel Fabrication Facility 

483,604 

0 

0 

Total, Other Defense Activities 

565,819 

83,358 

88,200 


Site Description 


Idaho National Laboratory 
Introduction 

The Idaho National Laboratory (INL) is an extensive research and engineering complex and occupies 
890 square miles in southeastern Idaho which is 42 miles northwest of Idaho Falls, Idaho. There are 
nine primary facilities at the INL as well as administrative, engineering, and research laboratories in 
Idaho Falls, Idaho. The Office of Nuclear Energy (NE) is the Lead Program Secretarial Office 
responsible for the Idaho Operations Office. 


Idaho Sitewide Safeguards and Security 

The Idaho Sitewide Safeguards and Security program provides protection of nuclear materials, classified 
matter, government property, and other vital assets from unauthorized access, theft, diversion, sabotage, 
espionage, and other hostile acts that may cause risks to national security, the health and safety of the 
Department of Energy (DOE) and contractor employees, the public, or the environment. Program 
activities include security systems, material control and accountability, information and cyber security, 
persoimel security, and maintenance of a protective force. 


Other Defense Activities/ 

Funding by Site Page 92 FY 2011 Congressional Budget Request 


54928A 


3/15/2010 




650 


Idaho Operations Office 
Introduction 

The Idaho Operations Office provides procurement, contract, cooperative agreement, and grant support 
for ME and other DOE programs. 

Idaho Sitewide Safeguards and Security 

Idaho Operations Office provides logistical support for personnel security investigations conducted by 
the Federal Bureau of Investigation and OPM for DOE Federal employees and contractors. Idaho 
Operations Office also works with Federal and local law enforcement on security matters such as 
weapon purchases and cooperatives agreements. 

NNSA Service Center 
Introduction 

The National Nuclear Security Administration (NNSA) Service Center provides procurement, contract, 
cooperative agreement and grant support for the Mixed Oxide Fuel Fabrication Facility (MOX Facility) 
program. 

Mixed Oxide Fuel Fabrication Facility 

Through contracts administered by the NNSA Service Center with Mele, technical support is provided 
for oversight of the MOX Facility. 


Oak Ridge National Laboratory 
Introduction 

The Oak Ridge National Laboratory (ORNL) is a DOE scientific research laboratory located in Oak 
Ridge, Tennessee. 

Mixed Oxide Fuel Fabrication Facility 

ORNL provides technical support to NNSA in reviewing regulatory/ licensing topics and documents. 

Savannah River National Laboratory 
Introduction 

The Savannah River Site (SRS) is an extensive material production and engineering complex covering 
310 square mile site near Aiken, South Carolina. Savannah River National Laboratory (SRNL) is a 
multi-program laboratory located on approximately 34 acres within the SRS. 


Mixed Oxide Fuel Fabrication Facility 

The SRNL will continue to support the MOX Facility through continuation of design, licensing, 
procurement, construction and start-up/ operations planning activities for the MOX Facility. 
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Idaho Sitewide Safeguards & Security 
Funding Profile by Subprogram 


(dollars in thousands) 


FY2009 

FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY201t 

Appropriation 

Appropriation 

Appropriation 

Request 


Idaho Sitewide Safeguards & Security 7S,811 0 83,358 88,200 

Public Law Authorizations: 

P.L. 111-8, Omnibus Appropriations Act (2009) 

P.L. 1 11-85, Appropriations Act (2010) 


Mission 

The mission of the Idaho Sitewide Safeguards and Security (S&S) program is to protect the Department 
of Energy’s (DOE) nuclear materials, classified matter. Government property, and other vital assets at 
the Idaho National Laboratory (INL) from theft, diversion, sabotage, espionage, unauthorized access, 
compromise, and other hostile acts that may cause imacceptabie adverse impacts on our national 
security; program continuity; or the health and safety of employees, the public, or the environment. 

Benefits 

This program is designed to support DOE’s Security Strategic Goal to protect our national security by 
safeguarding the INL complex. The safeguards and security function at the INL site complex benefits 
the INL nuclear facilities infrastructure and site entities by enabling them to fulfill their research and 
development mission. 

Annual Performance Results and Targets 

The S&S program contributes to the Secretary’s Goal of Energy: Build a Competitive, Low-Carbon 
Economy and Secure America 's Energy Future and to the National Nuclear Infrastructure GPRA Unit 
Program Goal. The S&S program protects the Department’s Idaho complex assets from theft, diversion, 
sabotage, espionage, unauthorized access, compromise, and other hostile acts which may cause 
unacceptable adverse impacts on national security, program continuity, the health and safety of 
employees, the public, or the enviromnent. 

Means and Strategies 
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The program will use various means and strategies to achieve its GRPA Unit Program Goal. However, 
various external factors may impact the ability to achieve these goals. The program also performs 
collaborative activities to help meet its goats. 

The Department will implement the following means: 

■ Continue planning activities to implement the 2008 Graded Security Protection (GSP) Policy to 
ensure appropriate protective measures are taken commensurate with risk and consequence. 

The Department will implement the following strategies: 

■ Provide physical protection and maintain operational security systems. Implement personnel 
identity verification and diskless workstation systems and conduct semi-annual and annual program 
reviews. 

These strategies will result in efficient and effective management of the program, thus putting the 
taxpayers’ dollars to more productive use. 

The following external factors could affect the program’s ability to achieve its strategic goal: 

• Annual review of the GSP Policy, which is based on current intelligence information and ftreat 
assessment, could result in significant changes in GSP requirements. This could affect the Office of 
Nuclear Energy’s (NE) ability to achieve goals on schedule. In addition, significant change in 
National Security Condition level in response to a national security event would require re- 
prioritization of resources that could impact the GSP implementation schedule. Finally, acquisition 
and testing of developmental high technology security systems have the potential to minimize future 
increases in the number of protective forces personnel, however, these systems are currently being 
tested in the DOE laboratory environment. 

Validation and Veriflcation 

The NE conducts various internal and external reviews and audits to validate and verify program 
performance. Periodic program reviews evaluate progress against established plans. NE holds monthly, 
quarterly, semi-annual, and annual reviews, consistent with program management plans and project 
baselines, to ensure technical progress, cost, and schedule a&erence, and responsiveness to program 
requirements. Internally, NE provides continual management and oversight of its Research and 
Development (R&D) and vital infrastructure programs. Examples of NE’s R&D programs include 
Reactor Concepts Research, Development & Demonstration and Fuel Cycle R&D. NE infi'astructure 
programs, such as the Radiological Facilities Management program and the Idaho Facilities 
Management program, are managed using similar oversight techniques, 
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Idaho Sitewide Safeguards & Security 
Funding Schedule by Activity 


(dollars in thousands) 

I Fy2009 I FY2010 | FY2011 | 


Idaho Sitewide Safeguards and Security 
Idaho National Laboratory 
Total, Idaho Sitewide Safeguards and Security 

Benefits 

The S&S program provides protection of nuclear materials, classified matter. Government property, and 
other vital assets at the INL complex from unauthorized access, theft, diversion, sabotage, espionage, 
and other hostile acts that may cause risks to national security, the health and safety of DOE and 
contractor employees, the public or the environment. The safeguards and security function at the INL 
site complex benefits the INL nuclear facilities infiastructure and site entities by enabling them to fulfill 
their R&D mission. This program funds mainly salaries for the protective force staff and related staff 
expenses such as operations and maintenance of specialized equipment and Protective Force training. It 
also includes funding for the site-wide cyber security activities, security systems and other safety 
measures for the INL complex. 


7g,8U 83,358 88,200 

78,81 1 83,358 88,200 


Detailed Justification 


(dollars in thousands) 

I FY2009 I FY2010 | FY20n | 


Idaho Sitewide Safeguards and Security 

■ Protective Forces 43^25 45,825 55,841 
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(dollars in thousands) 

FY2009 1 FY2010 I 1FY2011 


Provides security police officers (SPO’s) and other specialized personnel and equipment, training, 
and management needed during normal and security emergency conditions. Deployment of a full- 
time protective force to provide 24/7 site coverage requires hiring, training, equipping, and 
maintaining multiple shifts of SPOs. Funding needs are based on protection strategies designed to 
ensure adequate protective force staffing levels, equipment, facilities, training, management and 
administrative support are available to respond to any security incident outlined in site-specific 
plans. In FY 2010, accomplishments include completing upgrades to the Multiple Integrated Laser 
Engagement System equipment for SPOs. In FY 2011, the request allows the site to maintain its 
protective force levels consistent with these plans with increases supporting escalation, labor rate 
changes based on new protective force wage agreements and a transfer of $1,500,000 from the 
Office of Naval Reactors to provide protective force support for the Naval Reactors Facility (NRF). 

■ Security Systems 9,696 10,255 10,139 

Provides equipment to protect vital security interests and Government property, including 
performance testing, intmsion detection and assessment, entry and search control, barriers, 
secure storage, lighting, sensors, entry/access control devices, locks, explosives detection, and 
vital components and tamper-safe monitoring. In FY 201 1, the request provides for the 
maintenance of approximately 4,600 security alarms and 6,100 security locks at multiple INL 
security areas to ensure 24 hour operation of these systems. The request also supports the 
purchase of a drug/bomb dog by DOE Idaho Operations Office for use by INL. 

• Information Security 1,641 1,736 1,374 

Provides for the protection and control of classified and sensitive matter that is generated, 
received, transmitted, used, stored, reproduced or destroyed at the INL. The Classified Matter 
Protection and Control Program and Operations Security Program ensure that classified and 
sensitive unclassified matter is appropriately managed and adequately protected and controlled 
to prevent access by unauthorized individuals and that those individuals that do have access are 
trained to handle classified matter. In FY 201 1, the request supports base level operations of 
INL information security programs. 

• Personnel Security 2,052 2,170 4,120 

Includes clearance program, adjudication, security awareness and education, visit control. 

Human Reliability Program, psychological/medical assessments, and administrative review 
costs. In FY 201 1, the request maintains these ongoing activities conducted by DOE Idaho 
Operations Office and INL. Additionally, the request reflects a transfer in the amount of 
$1,700,000 from NE’s Idaho Facilities Management program to support security investigations 
performed by the Federal Bureau of Investigation and the OPM. Beginning in FY 2010, the 
responsibility to fund background investigations contacted by the Federal Bureau of 
Investigations and the Office of Personnel Management was transferred from the Office of 
Health, Safety, and Security to NE. 

■ Materials Control & Accountability 4,573 4,837 4,185 
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(dollars in thousands) 

rTY2009 I FY2010 I FY2011 

Provides for the personnel, equipment, and services required for the protection of special 
nuclear material from diversion through determining and documenting the amounts of nuclear 
materials in packaged items. Specifically supports movements and use of special nuclear 
material (SNM) for research purposes. In FY 201 1 , the request continues these activities to 
track and report SNM movements. 

■ Program Management 4,919 5,203 4,024 

Includes policy oversight, development and update of security plans, vulnerability assessments, 
and performance reviews to determine if assets are at risk. Also included are contractor 
management and administration, planning, and integration of security activities into facility 
operations. In FY 2010, planned accomplishments include utilizing current tools and 
methodologies, conduct vulnerability assessments to validate protection strategies, and issue an 
implementation plan consistent with the DOE’s 2008 GSP Policy; conducting a comprehensive 
review of Idaho Sitewide S&S physical security activities to identify opportunities for improved 
risk management approaches that address INL mission needs and limit cost growth; and 
developing pilot strategies for increased risk-based cost reductions and evaluate technology 
improvements for implementation in FY 201 1 and beyond that will reduce the impacts of 
protective force labor costs. 

In FY 201 1, the request provides for vulnerability assessments and performance reviews in 
support of site-specific security plan updates consistent with DOE requirements, implement 
DOE’s 2008 GSP Policy to ensure appropriate protective measures are taken commensurate 
with risk and consequence and implement pilot strategies for increased risk-based cost 
reductions and technology improvements that will reduce the impacts of protective force labor 
costs and assess benefits and impacts against Departmental requirements. 

• Cyber Security 12,605 13,332 8,517 

Includes maintaining the minimum security configuration of network computing devices to 
support classified and unclassified information on the INL. Computing infrastructure is properly 
protected from loss or compromise utilizing a performance-based, risk-informed application of 
Federal Desktop Core Configuration regulations and other requirements implementing National 
Institute of Science and Technology cyber security guidelines while enabling INL to continue to 
execute its mission. In FY 201 1, the request maintains and operates the classified diskless 
enclave architecture and provides program management activities to plan, monitor and evaluate 
cyber security risks to INL computing systems. 

Total, Idaho Sitewide Safeguards and Security 78,811 83,358 88,200 

Explanation of Funding Changes 

FY2011 vs. 

FY 2010 

($000) 


Idaho Sitewide Safeguards and Security 
• Protective Forces 


+10,016 

Other Defense Activicies/ 

Idaho Sitewide Safeguards & Security 

Page 98 

FV 2011 Congressional Budget 


54928A 


3/15/2010 




656 


FY2011 vs. 
FY 2010 
($ 000 ) 


The increase &om $45,825,000 to $55,841,000 reflects an increase of funds to 
maintain protective force levels for key INL facilities, a transfer of $ 1 ,500,000 
from the Office of Naval Reactors to provide protective force support for the NRF, 
and supports critical protective force training and equipment purchases. The 
increase also reflects escalation in salaries and benefits based on anticipated union 
contract negotiations, and labor rate increases allocated to all direct funded 
programs due to contractor pension commitments. Contract negotiations will focus 
on minimizing cost increases. 

■ Security Systems -116 

The decrease from $10,255,000 to $10,139,000 is attributed to the completion of 

FY 2010 security system upgrades. 

■ Information Security -362 

The decrease from $1,736,000 to $1,374,000 is attributed to lower levels of activity 

required in base programs. 

■ Personnel Security +1,950 

The increase from $2,1 70,000 to $4,120,000 supports: 1) clearance program costs 

of $1,700,000 ($1.5M was funded under the Idaho Facilities Management program 
in FY 2010), and 2) program escalation of $250,000 to meet INL access 
requirements including badging, access control, foreign visit support. Human 
Reliability Program management, and clearance processing. 

• Materials Control & Accountability -652 

The decrease from $4,837,000 to $4,185,000 reflects a reduction in support needed 

for material tracking activities as a result of fewer required material movements. 

■ Program Management -1,179 

The decrease from $5,203,000 to $4,024,000 reflects a lower required level of 

annual performance assurance and vulnerability analysis activities. Compliance 
with DOE requirements will be maintained. 

• Cyber Security -4,815 

The decrease from $13,332,000 to $8,517,000 is attributed to reductions in cyber 

security activities as a result of the Department implementing measured risk 
management and vulnerability management operations. Reductions in these 
operations will be on lower priority systems. All high-priority cyber-security 

activities are fully funded. 

Total Funding Change, Idaho Sitewide Safeguards and Security +4,842 
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Mixed Oxide Fuel Fabrication Facility 
Funding Profile by Subprogram 


Mixed Oxide Fuel Fabrication Facility 
Public Law Authorizatians: 

P.L. 111-8, Omnibus Appropriation (2009) 


(dollars in thousands) 



FY 2009 Current 

FY2010 


FY 2009 Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 

487,008 

0 

0’ 

0 


Mission 

The Mixed Oxide Fuel Fabrication Facility (MOX Facility) program will dispose of surplus weapon- 
grade plutonium by fabricating it into fuel for use in nuclear reactors. The disposal of the material will 
meet U.S. commitments made in the Plutonium Management and Disposition Agreement with Russia. 
The MOX Facility will be built at the Department’s Savannah River Site near Aiken, South Carolina. 

In FY 2010 and beyond this project is funded within the National Nuclear Security Administration’s 
(NNSA) Defense Nuclear Nonproliferation appropriation. 

Annual Performance Results and Targets 

The MOX Facility program contributed to the Secretary’s Goal of Security: Reduce Nuclear Dangers 
and Environmental Risks and to the Fissile Materials Disposition GPRA Unit Program Goal. While the 
MOX Facility program funding was appropriated to Nuclear Energy, the NNSA managed the project, 
which contributed to these goals by converting suiplus U.S. weapon-grade plutonium into fuel for 
commercial light-water reactors. After irradiation, the plutonium would no longer be directly usable. 

Means and Strategies 

The MOX Facility program used various means and strategies to achieve its GPRA Unit Program goal. 
However, various external factors may have impacted the ability to achieve these goals. The program 
also performed collaborative activities to help meet its goals. 

The Department has implemented the following means: 

• The MOX Facility maintained contracts with industry to construct, license, and operate the facility 
and contracts with a nuclear utility to use the fuel. 

• NNSA followed the established principles and procediues of DOE O 413.3, “Program and Project 
Management for the Acquisition of Capital Assets” for MOX Facility activities. 


“ In FY 2010 and outyears, funding for the MOX Facility has been included within the National Nuclear Security 
Administration program. 
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The Department has implemented the following strategies; 

■ Partnered with the private sector, national laboratories, universities, and international partners to 
develop and deploy advanced nuclear technologies to increase the use of nuclear energy in the 
United States. 

■ Led the international community in pursuit of advanced nuclear technology that will benefit the 
United States with enhanced safety, improved economics, and reduced production of wastes. 

■ Irradiated the fiiel fabricated from the U.S. weapon-grade plutonimn after which it will not be 
readily useable in a nuclear weapon. 

These strategies resulted in the efficient and effective management of NNSA programs - thus putting the 
taxpayer's dollars to more productive use. 

The following factor could affect NNSA’s ability to achieve its strategic goal: 

• U.S. policy could change and therefore affect the ability of the MOX Facility to dispose of U.S. 
surplus weapon-grade plutonium or alter the mission of the program. 

Validation and Verification 

To verify and validate program performance, NNSA conducts various internal and external reviews and 
audits. NNSA’s programmatic activities are subject to continuing review by the Congress, GAO, the 
Department’s IG, the National Security Council, the Defense Nuclear Facilities Safety Board, the 
Department’s Office of Engineering and Construction Management, and the Department’s Office of 
Independent Oversight and Performance Assurance. Each year numerous external independent reviews 
are conducted of selected projects. Additionally, NNSA Headquarters senior management and field 
managers conduct frequent, in-depth reviews of cost, schedule, and scope to ensure projects are on-track 
and within budget. 

In addition, the GAO, IG, National Security Council, Foster Panel, Defense Nuclear Facility Safety 
Board, and Secretary of Energy Advisory Board provide independent reviews of NNSA programs. 
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Mixed Oxide Fuel Fabrication Facility 


Funding Schedule by Activity 


(dollars in thousands) 


FY 2009 


FY2010 


FY20n 


Mixed Oxide Fuel Fabrication Facility 
Operations and Maintenance 
Construction and Other Project Costs 
Total, Mixed Oxide Fuel Fabrication Facility 


19,200 0 0 

467,808 0 0 

487,008 0 0 


Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | ^2011 

Operations and Maintenance 19,200 0 0 

■ MOX Irradiation, Feedstock, and Transportation 17,550 0 0 

MOX Irradiation, Feedstock, and Transportation support activities that are related to the MOX 
program but are not part of the line item project 

In FY 2009, the Department: 

• Continued to manage fuel assembly transportation and packaging activities. 

■ Continued efforts to secure commercial nuclear reactors that will irradiate MOX fuel. 

■ Issued a contract to procure depleted uranium blend stock for use in MOX fuel 
fabrication. 

• Conducted post-irradiation examinations of five lead assembly fuel rods at Oak Ridge 
National Laboratory. 

• Continued support activities associated with feed material characterization to support 
hot start-up and early operations of the MOX Facility. 

MOX Operations 1,650 0 0 

In FY 2009, MOX operations supported preparation of a proposal for hot start-up activities and 
negotiations of the contract modification for hot start-up activities for the MOX Facility. 

Construction 467,808 0 0 

• 99-D-143, Mixed Oxide Fuel Fabrication Facility 

(MOX FaciUty) 467,808 0 0 

The MOX Facility provided the United States with the capability to dispose of surplus weapon- 
grade plutonium by fabricating it into MOX fuel elements suitable for use in commercial nuclear 

reactors. 

Total, Mixed Oxide Fuel Fabrication Facility 487,008 0 0 
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Capital Operating Expenses and Construction Summary 
Construction Projects* 


(dollars in thousands) 


Total 

Prior-Year 




Unappro- 

Estimated 

Appro- 




printed 

Cost (TEC) 

priatioQS 

FY2009 

FY2010 

FY20U 

Balance 


99-D-143, Mixed Oxide Fuel 

Fabrication Facility, Savannah River 

Site 3,975,828 1,546,781 

467,808 

0 

0 

Total, Construction Project 

467,808 

0 

0 


* In FY 2010 and outyears, funding for the MOX Facility has been included within the National Nuclear Security 
Administration program. 
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Defense Related Administrative Support 
Funding Schedule by Activity 


(dollars in thousands) 

I Fy2009 I FY2010 | FYiml 

Defense Related Administrative Support 108,190 122,982 118,836 


Description 

From FY 1999 through 2010, funding has been provided within the Other Defense Activities 
appropriation to offset funding within the Departmental Administration appropriation. This offset 
addresses the significant amount of administrative support activities performed within the Departmental 
Administration appropriation that are of direct benefit to the Department’s defense-related programs. 

Per direction provided in the FY 2004 Energy Water and Development conference report, the FY 201 1 
budget request reflects a proportional contribution from Other Defense Activities for Departmental 
Administration costs. This budget offsets Departmental Administration administrative work that 
supports the following appropriations: Defense Enviromnental Cleanup, Defense Nuclear Waste 
Disposal, and Other Defense Activities. These fimctions do not duplicate services provided within the 
Office of the Administrator for the National Nuclear Security Administrative Program. 

Benefits 

The services provided by the offices within Departmental Administration are performed without 
distinction between defense and non-defense related activities and benefit all headquarters organizations 
proportionally. These activities include processing persoimel actions, building maintenance and 
operation, payroll and general accounting services, budgeting and funds execution, procurement, project 
management, information management, legal services, life-cycle asset management, workforce 
diversity, minority economic impact, policy, international affairs. Congressional and intergovernmental 
liaison, public affairs, and management of the Working Capital Fund. 
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Detailed Jastiflcation 


(dollars in thousands) 

I FY2009 I FY2010 I FY2011~ 

Defense Related Administrative Support 108,190 122,982 118,836 

The funding request offsets the following expenses within the Departmental Administration 

Appropriation Account: 

■ Salaries and benefits include wages, overtime pay, cash incentive awards, lump sum leave payments 
and other performance awards for about 300 FTEs in areas such as human resources, budget, 
financial accounting, logistics, national and international energy policy analysis, environmental 
policy, project management, information management, legal, contract management, property 
management, congressional and intergovernmental liaison and public and media outreach. 


■ Support Services finances technical and management support services. The areas of support include 
information technology support, project control and performance, facilities and infrastructure, 
strategic planning, independent financial auditing, automated data processing, project management 
evaluations, delivery of training, operation of the Headquarters technical and law libraries, database 
maintenance, financial system operations and minimal technical financial support. 

• Program Support funding includes a proportionate share of the I-MANAGE system to design and 
implement new, integrated and user-friendly financial management systems for the Department. 
These systems will help the Department fulfill its fiduciary responsibilities and meet both internal 
management and external reporting requirements. 

■ Program support also supports the Department’s cyber security program which provides consistent 
principles and requirements for Cyber Security that Departmental organizations can implement for 
the protection of classified and unclassified information, as required by National laws and policies. 

Explanation of Funding Changes 

FY2011 vs. 

FY2010 

($ 000 ) 


Defense Related Administrative Support 

The FY 2004 Energy Water and Development Conference report directed the 

Department to submit budget requests beginning with fiscal year 2005 that reflected a 

proportional contribution from Other Defense Activities for Departmental 

Administration costs. The FY 2011 funding represents 33% of the Departmental 

Administration appropriation administrative costs. -4,146 

Total Funding Change, Defense Related Administrative Support -4,146 


Other Defense Activities/ 

Defense Related Administrative Support Page FY 2011 Congressional Budget 


54928A 


3/15/2010 




663 


Acquisition Workforce Improvement 
Funding Schedule by Activity 


(dollars in thousands) 

I FY2009 I FY2010 | FYaoTT 

Acquisition Workforce Improvement 0 0 11,892 


Description 

The Administration is committed to improving government contracting and efforts to strengthen our 
acquisition systems. The FY 201 1 budget request reflects this commitment by increasing the capacity 
and capability of the Department’s acquisition workforce. Specifically, the funding in FY 201 1 will be 
utilized to increase the size and improve the training of our acquisition professionals. 


Benefits 

The additional resources will allow the Department to supplement and not supplant existing acquisition 
workforce activities. These resources will be available for training, recruitment, retention and hiring 
additional members of the acquisition workforce. These resources will improve the Department’s ability 
to strengthen our acquisition workforce and contracting in FY 201 1 and in future years. 
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Detailed Justification 


(dollars in thousands) 

I FY2009 I PY2010 | FY2011 

Acquisition Workforce Improvement 0 0 11,892 

■ The funding request provides resources to increase and strengthen the acquisition workforce within 
the Department. 


Explanation of Funding Changes 


FY2011 vs, 
FY 2010 
($000) 


Acquisition Workforce Improvement 

The increase allows the Department to hire up to 97 additional FTEs to the acquisition 
workforce as well as provide additional training to the current workforce. 

+11,892 

Total Funding Change, Defense Related Administrative Support +11,892 
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other Defense Activities 
Office of Hearings and Appeals 

Overview 


Appropriation Summary by Program 


Other Defense Activities 
Hearings and Appeals 
Total, Other Defense Activities 


(dollars in thousands) 


FY2009 

FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 

6,603 

0 

6,444 

6,444 

6,603 

0 

6,444 

6,444 


Preface 

The Office of Hearings and Appeals (OHA) provides adjudicatory services for DOE’s programs so that 
disputes may be decided at the agency level in a fair, impartial and efficient manner. OHA supports all 
DOE themes and goals, including management excellence. 

Within the Other Defense Activities Appropriation, OHA operates with two staffs. They are the 
Personnel Security and Appeals Division, and the Employee Protections and Exceptions Division. 

Mission 

OHA’s mission is to conduct hearings and to issue decisions of the Department with respect to any 
adjudicative proceeding that the Secretary may delegate. OHA’s jurisdiction includes security clearance 
hearings, hearings on whistleblower complaints filed by DOE contractor employees, appeals requesting 
review of any determination reached by any other official within the Department under OHA’s 
jurisdiction, including block grant appeals, and requests for exceptions from DOE regulations, including 
the oil industry reporting and appliance efficiency regulations. 

Benefits 

OHA offers a fair, timely, impartial, and customer-fi-iendly process in which firms and individuals may 
seek review of agency actions. In persotmel security cases, OHA issues timely, high quality and 
informed decisions to ensure that only trustworthy personnel receive security clearances. OHA’s 
adjudication of contractor employee whistleblower cases promotes DOE’s policy of encouraging 
employees to raise safety and other concerns without fear of reprisal. In appeals, OHA reviews a variety 
of determinations reached by other DOE officials under the Secretary’s jurisdiction. Finally, in 
exceptions cases, OHA provides an important, regulatory relief valve where the application of a rule or 
regulation, such as an appliance efficiency regulation, poses a serious hardship, inequity or unfair 
distribution of burdens. 
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Performance 

OHA will continue to support the Secretary’s goals of innovation (leading the world in science, 
technology, and engineering), energy (building a competitive, low-carbon economy and secure 
America’s energy future), and security (reducing nuclear dangers and environmental risks). Through its 
adjudication of security clearances and whistleblower complaints, OHA supports the safe and soimd 
management of DOE programs, thus furthering all of the Secretary’s goals. OHA’s adjudications with 
respect to the appliance efficiency regulations and block grant appeals specifically support the goal of 
building a competitive, low-carbon economy. OHA’s adjudications of security clearances and 
whistleblower complaints specifically support the goal of reducing nuclear dangers and environmental 
risks. 

Annual Performance Results and Targets 

OHA’s performance measures align with the Secretary’s Goals by requiring improved performance and 
efficiency in security clearance and whistleblower cases, which contribute to the safe, secure, and sound 
management of DOE operations. 
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Means and Strategies 

OHA will use various means and strategies to achieve its goals. 

The OHA will continue to implement the following means: 

■ The OHA will identify opportunities for efficiencies associated with the increased use of 
technology, including the electronic filing and maintenance of records. 

The OHA will continue to implement the following strategies: 

■ Individuals drawn from a cross-section of OHA will contribute to these efforts. 


This strategy will result in improved efficiencies in case processing, greater accountability, and the 
ability to continue operations in case of disruption in physical access to offices. 

Validation and Verification 

To validate and verify performance, OHA maintains a case management tracking system that includes 
statistics on case processing and permits the tracking and trending of that data. OHA regularly reviews 
that data to ensure that performance targets will be met. 
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Program Direction 


Mission 

Program Direction provides the Federal staffing resources and associated costs required to provide 
overall direction and execution of Office of Hearings and Appeals mission. OHA’s mission is to 
conduct hearings and to issue decisions of the Department with respect to any adjudicative proceeding 
that the Secretary may delegate. OHA’s jurisdiction includes security clearance hearings, hearings on 
whistleblower complaints filed by DOE contractor employees, appeals requesting review of any 
determination reached by any other official within the Department under OHA’s jurisdiction, including 
block grant appeals, and requests for exceptions from DOE regulations, including the oil industry 
reporting and appliance efficiency regulations. 

Funding Profile by Category* 


(dollars in thousands) 



FY2009 

FY 2010 

FY2011 

Headquaitei^ 

Salaries and Benefits 

4,663 

4,598 

4,993 

Travel 

107 

135 

135 

Support Services 

465 

395 

0 

Other Related Expenses 

1,368 

1,316 

1,316 

Total, Headquarters 

6,603 

6,444 

6,444 

Full Time Equivalents 

32 

34 

36 


’ Includes funding for 9 FTEs to perform the law enforcement 
functions of Office of Civil Rights. 


Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 j FY20n | 

Salaries and Benefits 4,663 4,598 4,993 

Funding salaries, benefits, cash incentive awards, lump-sum leave payments. Senior Executive 
Service and other performance awards for 36 FTEs. 

■ OHA adjudicates personnel security clearance cases. 

■ OHA adjudicates whistleblower cases involving DOE contractor employees. 

■ OHA reviews determinations reached by other DOE officials under the Secretary’s jurisdiction. 

• OHA provides an important, regulatory relief valve for ElA reporting requirements and appliance 
efficiency regulations. 

Travel 107 135 135 

The FY 201 1 estimate provides funding for official travel to DOE sites, primarily for hearings. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 


Support Services 

465 

395 

0 

• Contractor IT employee support for case information 

90 

95 

0 

management system 




• Publication of laws, regulations, and decisions 
■ A-76 contractor support for investigations and document 

35 

0 

0 

management 

340 

300 

0 

Other Related Expenses 

1,368 

1,316 

1,316 


This category includes funding for the following administrative support: 


• Working Capital Fund (rent, utilities, telephone, 

supplies, postage, building operations, photocopies, 
telecommunications, printing (e.g., federal register 


notices) 

1,186 

1,104 

1,114 

■ DOE Common Operating Environment 

145 

160 

183 

■ Training 

23 

38 

5 

■ E-Govenunent Initiatives 

2 

2 

2 

• Other Related Expenses 

12 

12 

12 

Total, Program Direction 

6,603 

6,444 

6,444 
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Explanation of Funding Changes 


FY20n vs. 
FY 2010 
($ 000 ) 


Salaries and Benefits 

Increase in salaries and benefits supports (i) general pay increases, promotions, and 
within-grade increases for existing FTEs and (ii) increase in FTEs to provide appeal 
processes for various new programs and initiatives. +395 

Support Services 

Decrease results from elimination of support service contracts. -395 

Total Funding Change, Program Direction 0 

Support Services hy Category 

(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Technical Support 




Computer Contract Support 

90 

95 

0 

Federal Energy Guidelines 

35 

0 

0 

Total, Technical Support 

125 

95 

0 

Management Support 

340 

300 

0 

Total, Support Services 

465 

395 

0 

Other Related Expenses by Category 




(dollars in thousands) 


FY 2009 

FY2010 

FY20n 

Other Related Expenses 




Other Services 

37 

52 

19 

Purchases from Gov. Accounts 

!45 

160 

183 

Working Capital Fund 

1,186 

1,104 

1,114 

Total, Other Related Expenses 

1,368 

1,316 

1,316 
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Departmental Administration 
Proposed Appropriation Language 

For salaries and expenses of the Department of Energy necessary for departmental administration in 
carrying out the purposes of the Department of Energy Organization Act (42 U.S.C. 7101 et seq.), 
including die hire of passenger motor vehicles and official reception and representation expenses not to 
exceed $30,000, [$288,684,000] $288,872,000 to remain available until expended, plus such additional 
amounts as necessary to cover increases in the estimated amount of cost of work for others 
notwithstanding the provisions of the Anti-Deficiency Act (31 U.S.C. 1511 et seq.): Provided, That such 
increases in cost of work are offset by revenue increases of the same or greater amount, to remain 
available until expended; Provided further. That moneys received by the Department for miscellaneous 
revenues estimate to total $1 19,740,000 in fiscal year [2010] 20IJ may be retained and used for 
operating expenses within this account, and may remain available until expended, as authorized by 
section 201 of Public Law 95-238, notwithstanding the provisions of 31 U.S.C. 3302: Provided further. 
That the sum herein appropriated shall be reduced by the amount of miscellaneous revenues received 
during [2010] 2011, and any related appropriated receipt account balances remaining from prior years' 
miscellaneous revenues, so as to result in a final fiscal year [2010] 2011 appropriation from the general 
fund estimated at not more than [$168,944,000] $169,132,000. (Energy and Water Development and 
Related Agencies Appropriations Act. 2010.) 

Explanation of Change 

Changes are proposed to reflect the FY 201 1 funding. 
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Departmental Administration 


Overview 

Appropriation Summary by Program 


(dollars in thousands) 


Departmental Administration 

Office of the Secretary 

FY 2009 Current 
Appropriation 

FY 2009 Current 
Recovery Act 
Appropriation 

FY 2010 
Current 
Appropriation 

FY 201 1 
Request 





Program Direction 

5,700 

4,800 

5,864 

5,864 

Office of Management Reform 

0 

0 

0 

2,000 

Total, Office of the Secretary 

5,700 

4,800 

5.864 

7,864 

Chief Financial Officer 

43.257 

15,000 

62,981 

62,731 

Chief Information Officer 

Congressional Affairs 

115,500 

5,700 

103,063 

102,163 

Program Direction 

Office of Indian Energy Policy and 

4,700 

0 

4,826 

4,826 

Programs 

1,500 

0 

5,500 

1,500 

Total, Congressional Affairs 

6,200 

0 

10,326 

6,326 

Economic Impact and Diversity 

4.400 

500 

6,671 

6,337 

General Counsel 

31,233 

3,200 

32,478 

36,654 

Office of Human Capital Management 

31,436 

2,800 

29,537 

27,560 

Office of Management 

67,790 

10,000 

78,456 

74,783 

Policy and International Affairs 

23,000 

0 

30,253 

30,253 

Public Affairs 

3,780 

0 

4.500 

4,500 

Subtotal, Departmental Administration 

332,296 

42,000 

364,129 

359,171 

Cost of Work 

Cost of Work for Others 

48,537 

0 

47,537 

48,537 

Revenues 

-117,317 

0 

-119,740 

-119.740 

Total, Cost of Work 

-68,780 

0 

-72,203 

-71,203 

Defense Related Administrative Support 

-108,190 

0 

-122.982 

-118.836 

Total, Departmental Administration 

155,326 

42,000 

168,944 

169,132 


Mission 

The Departmental Administration (DA) appropriation funds nine DOE-wide management organizations 
under Administrative Operations. These organizations support headquarters operations in human 
resources, administration, accounting, budgeting, program analysis, project management, information 
management, legal services, life-cycle asset management, workforce diversity, minority economic 
impact, policy, international affairs, congressional and intergovernmental liaison, and public affairs. 
Funding for the Office of the Secretary is provided separately from the other administrative functions 
within the DA appropriation. The DA appropriation also budgets for Cost of Work for Others and 
receives miscellaneous revenues from other sources. 

The Departmental Administration offices provide essential services to its mission programs, as well as 
serve the Secretary of Energy and protect taxpayer interests. These services include providing the 
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Department with strategic direction, coordination, and oversight of Management Reform Initiatives; 
coordinate DOE efforts to enhance management of human capital, improve financial performance, 
expanded Electronic Government, Budget and Performance Improvement Initiative, and Federal Real 
Property Asset Management; perform strategic planning and implementing management reforms tied to 
Government Performance and Results Act; provide high level consistent, risk management-based 
policies and implementation guidance for the protection of cyber assets; providing consistent core 
training requirements for cyber security professionals, system administrators, senior management and 
general users; provide Departmental capabilities for cyber incident response, core cyber security 
architecture, cyber intrusion detection and reporting, and Public Key Infrastructure (PKI) architecture; 
facilitate communication between the Department and Congress, the Executive Office, state and local 
Governments and the public; perform financial and accounting functions including producing audited 
financial statements; maintain DOE-wide policies, procedures, programs, and management systems 
pertaining to acquisition, financial assistance, personal property management, and contractor resource 
management; provide operational procurement services to Headquarters elements, managing the 
Department’s Commercial Services Activities Management program, and serving as the Department’s 
Federal Activities Inventory Reform (FAIR) Act program managers; reform processes for project 
management and acquisition of large facilities to ensure compatibility with mission needs and better 
adherence to project schedules, budgets and performance requirements; ensure that facilities and 
infi-astructure are being managed adequately; fulfill the Department’s budget mission in terms of timely 
formulation and oversight of program execution (overhead and uncosted balances); protect the 
Department’s Intellectual Property associated with patents, invention disclosures, and waiver requests; 
work with governors and their staffs, local elected/appointed officials, and Tribal officials to provide 
information on DOE activities and decisions, and to elicit and incorporate their concerns and interests 
into DOE decision processes; provide timely notifications to Members of Congress, Governors, and 
Tribal officials on DOE matters of specific interest or impact and providing timely and full response to 
their inquiries, requests for information, and constituents’ concerns; make effective use of commercial 
applications and solutions for DOE’s enterprise-wide IT infrastructure, link IT investments to DOE 
strategic goals and the needs of business operations; improve enterprise-wide data sharing; ensure the 
success of the Working Capital Fund by supplying products and services throughout the Department; 
promote diversity within the entire Department and throughout the program areas affected by our 
decisions (including economic impact); provide effective and timely legal services, counsel, and support 
to Departmental elements; represent the Department before Federal, State, and other Governmental 
Agencies and Courts; process procurement and personnel actions. 


Benefits 

Improved DOE facilities management will be realized as the Department continues to convert to 
performance-based service contracts using approved federal practices and standards. DOE project 
management will meet established goals as project managers and complete a rigorous certification 
program to make its managers accountable for achieving project and contract cost, schedule, and 
performance goals. Cost savings will be realized and interface with citizenry enhanced as information 
technology resources are used to standardize IT platforms across the Department and E-Govemment 
initiatives are implemented. Small business will continue to be supported as more DOE contracts are 
awarded to small and economically disadvantaged businesses. Citizens will benefit as the Department 
continues to coordinate and implement key aspects of the President’s National Energy Policy. 
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Defense Related Administrative Support 

From FY 1999 through FY 2010, funding has been provided within the Other Defense Activities 
appropriation to offset funding within the Departmental Administration appropriation. Per direction 
provided in the FY 2004 Energy Water and Development conference report, the FY 2010 budget request 
reflects a proportional contribution from Other Defense Activities for Departmental Administration 
costs. This budget offsets Departmental Administration administrative work that supports the following 
appropriations; Defense Site Acceleration Completion, Defense Environmental Services, Defense 
Nuclear Waste Disposal, and Other Defense Activities. These functions do not duplicate services 
provided within the Office of the Administrator for the National Nuclear Security Administrative 
program. 
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Departmental Administration 
Funding by Site by Program 


(dollars in ifaoasands) 


FY 2009 

FY2010 

FY20U 


Idaho Operations Office 

Cost of Work for Others 

1,000 

1,000 

1,000 

NNSA Service Center 

Chief Information Officer 

7,200 

0 

0 

Cost of Work for Others 

7.150 

7,150 

7,150 

Total, NNSA Service Center 

14,350 

7,150 

7,150 

Oak Ridge Operations Office 

Chief Information Officer 

0 

0 

0 

Cost ofWork for Others 

10.005 

10.005 

10,005 

Total, Oak Ridge Operations Office 

10,005 

10,005 

10,005 

Washington Headquarters 

Office of the Secretary 

5,700 

5,864 

5,864 

Office of Management Reform 

0 

0 

2,000 

Chief Financial Officer 

43,257 

62,981 

62,481 

Chief Information Officer 

106,200 

100,963 

100.063 

Congressional and Intergovernmental 

4,700 

4,826 

4,826 

Office of Indian Energy Policy and Programs 

1,500 

5,500 

1,500 

Economic Impact and Diversity 

4,400 

6,671 

6,337 

General Counsel 

31,233 

32,478 

36,654 

Human Capital Management 

31,436 

29,537 

27,560 

Management 

67,790 

78,456 

75,033 

Policy and International Affairs 

23,000 

30,253 

30,253 

Public Affairs ___ 

3.780 

4,500 

4,500 

Total, Washington Headquarters 

322,996 

362,029 

357,071 

Savannah River Operations Office 

Cost of Work for Others 

22,570 

21,570 

22,570 

Chicago Operations Office 

Cost of Work for Others 

6,762 

6,762 

6,762 

Richland Operations Office 

Chief Information Officer 

2,100 

2,100 

2,100 

Cost ofWork for Others _ 

550 

550 

550 

Total, Richland Operations Office 

2,650 

2,650 

2,650 

National Energy Technology Lab 

Cost of Work for Others __ 

300 

300 

300 

Total, National Energy Technology Lab 

300 

300 

300 

National Renewable Energy Lab 

Cost of Work for Others __ 

200 

200 

200 

Total, National Renewable Energy Lab 

200 

200 

200 

Subtotal, Departmental Administration 

380,833 

411,666 

407,708 

Associated Revenues 

-117,317 

-119,740 

-119,740 

Transfer from Other Defense Activities __ 

-108.190 

-122,982 

-118,836 

Total, DeparUnental Administration 

155,326 

168,944 

169,132 


Departmental Administration/ 

Overview Page 126 FY 2011 Congressional Budget 


54928A 


3/15/2010 




679 


Departmental Administration 
Site Description 


Chicago Operations Office 
Cost of Work for Others 

Funding finances the cost of products and services requested by non-DOE users, both foreign and 
domestic. The products and services provided imder this program are 1) are a revenue program which 
results fi-om a budgeted mission of the Department; or, 2) are reimbursable work for non-federal entities 
(state and local governments, universities, etc.) where the sponsor is precluded by law fi'om providing 
advance funding. 

Idaho Operations Office 
Cost of Work for Others 

Funding finances the cost of products and services requested by non-DOE users, both foreign and 
domestic. The products and services provided under this program are 1) are a revenue program which 
results from a budgeted mission of the Department; or, 2) are reimbursable work for non-federal entities 
(state and local governments, universities, etc.) where the sponsor is precluded by law from providing 
advance funding. 

National Energy Technology Laboratory 
Cost of Work for Others 

Funding finances the cost of products and services requested by non-DOE users, both foreign and 
domestic. The products and services provided under this program are 1) are a revenue program which 
results from a budgeted mission of the Department; or, 2) are reimbursable work for non-federal entities 
(state and local governments, universities, etc.) where the sponsor is precluded by law from providing 
advance funding. 

NNSA Service Center 
Chief Information Officer 

Cyber Security Engineering and Assessments and Computer Incident Advisory Capability: The 
Department’s Computer Incident Advisory Capability Mfills the statutory responsibility that all 
agencies maintain an incident response capability to respond to and report cyber security incidents, 
mitigate risks before substantial damage occurs, promote timely sharing of information on common 
vulnerabilities and risks, and issue warnings of new vulnerabilities and the availability of conective 
patches. Specifically, the Computer Incident Advisory Capability reports and advises on incidents of 
unauthorized access, malicious code, denial of service and reconnaissance scans and coordinates and 
shares data with other Federal agencies as required by law and Office of Management and Budget 
policy. 

The Computer Incident Advisory Capability also provides support for criminal investigations, 
distributes Alerts and Advisories as warranted and on behalf of the Office of the Chief Information 
Officer surveys sites and facilities to respond to Department of Homeland SecurityAJnited States 
Computer Emergency Readiness Team and White House/Office of Management and Budget requests. 
Additionally, the Computer Incident Advisory Capability provides the infrastructure for the Computer 
Protection Program analysis center, which provides proactive identification of potential network threats 
to the Department of Energy systems. 


Departmental Administration/ 

Overview Page 127 FY 2011 Congressional Budget 


54928A 


3/15/2010 



680 


Cost of Work for Others 

Funding finances the cost of products and services requested by non-DOE users, both foreign and 
domestic. The products and services provided under this program are 1) a revenue program which 
results from a budgeted mission of the Department; or, 2) reimbursable work for non-federal entities 
(state and local governments, universities, etc.) where the sponsor is precluded by law from providing 
advance funding. 

Richland Operations Office 
Chief Information Officer 

The Computer Protection Program is a joint program fimded by the Office of the Chief Information 
Officer and the Office of Intelligence. It provides the Department of Energy with an enhanced 
perspective of security events across the Department of Energy in near real-time with sensor 
development and deployment. This program provides a supportive function to the Computer Incident 
Advisory Capability and the intelligence community. 

Cost of Work for Others 

Funding finances the cost of products and services requested by non-DOE users, both foreign and 
domestic. The products and services provided under this program are 1) a revenue program which 
results from a budgeted mission of the Department; or, 2) reimbursable work for non-federal entities 
(state and local governments, universities, etc.) where the sponsor is precluded by law from providing 
advance funding. 

Savannah River Operations Office 
Cost of Work for Others 

Funding finances the cost of products and services requested by non-DOE users, both foreign and 
domestic. The products and services provided under this program are 1) a revenue program which 
results from a budgeted mission of the Department; or, 2) reimbursable work for non-federal entities 
(state and local governments, universities, etc.) where the sponsor is precluded by law from providing 
advance funding. 

Oak Ridge Operations Office 
Chief Information Officer 

The Oak Ridge training initiative will no longer be fimded through the Office of the Chief Information 
Officer’s budget as was previously done in FY 2007 and FY 2008. 

Cost of Work for Others 

Funding finances the cost of products and services requested by non-DOE users, both foreign and 
domestic. The products and services provided under this program are 1) a revenue program which 
results from a budgeted mission of the Department; or, 2) reimbursable work for non-federal entities 
(state and local governments, universities, etc.) where the sponsor is precluded by law from providing 
advance fimding. 

Washington Headquarters 

Funding provides for salaries, benefits, travel, training, support services and overhead expenses for the 
full time equivalent employees funded within the Departmental Administration appropriation. 
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Performance Measures 

The Departmental Administration (DA) offices enable the Department to carry out its mission by 
providing sound department- wide management. In support of the Department’s strategic theme 
“Management Excellence,” the DA offices are developing key initiatives designed to assist DOE senior 
leadership in achieving the Department’s strategic goals. These initiatives include improving the 
effectiveness and efficiency of recruiting and retaining talented and qualified federal employees; the 
cost-effective upgrading, renovation, and replacement of outdated facilities; and the continual 
improvement of financial system and processes throughout the Department through the integration of 
business management processes throughout DOE. The DA offices also support these initiatives by 
managing information technology, providing management with sound legal advice, developing and 
implementing consistent department-wide program policy and procedures, maintaining the health and 
safety of our employees and facilities, and providing sound accurate information to the President, 
Congress and the public. 
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Office of the Secretary 

Program Direction 
Funding Profile by Category 


(dollars in Ihousands/wfaole Fltis) 



1 FY2009 1 

FY2010 1 

FY2011 

Headquarters 




Salaries and Benefits 

5,165 

5,329 

5,329 

Travel 

529 

529 

529 

Other Related Expenses 

6 

6 

6 

Management Reform 

0 

0 

2,000 

Total, Headquarters 

5,700 

5,864 

7,864 

Full Time Equivalente 

34 

34 

34 


Mission 

The Office of the Secretary provides leadership and policy direction to the Department of Energy in 
fulfilling its mission to advance the national economic and energy security of the United States; to 
promote scientific and technological leadership and innovation in support of that mission; and to ensure 
the environmental cleanup of the national nuclear weapons complex. 

These efforts will be accomplished through: 

• Science and Discovety: Investing in science to achieve transformational discoveries by focusing 
on transformational science; developing science and engineering talent by attracting and 
retaining the most talented researchers and training the next generation of scientists and 
engineers; and collaborating universally to partner globally, support the developing world and 
build research networks across departments, government, the nation and the globe. 

• Clean Energy: Developing and deploying clean, abundant, domestic energy by making 
breakthroughs in developing clean, safe, low-carbon energy supplies; developing digital network 
control, transmission, distribution and storage breakthroughs; and driving change in the 
achievement of significant energy efficiency in the home, at work and on the road. 

• Economic Prosperity: Creating millions of green jobs and increasing competitiveness by 
reducing energy demand; deploying mature, low-carbon clean energy technologies; building an 
efficient and smart network; enabling responsible domestic production of oil and natural gas; and 
creating and educating a green workforce. 

• National Security and Legacy: Maintaining nuclear deterrent and preventing proliferation by 
strengthening non-proliferation activity; ensuring a safe, secure and reliable U. S. nuclear 
weapons stockpile without testing; and completing the environmental legacy clean-up. 
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• Climate Change: Positioning the United States to lead on climate change through movement into 
leadership positions in global climate change negotiations and solutions; deployment of 
technology solutions globally; and the advancement of climate science understanding. 

• Managing the Department’s human, financial, facilities, infrastructure and technical resources; 
demonstrating significant progress in resolving DOE’s management challenges; and resolving all 
management recommendations from DOE’s Inspector General and the Government 
Accountability Office. 

Within the Office of the Secretary, the Under Secretary of Energy supports the Secretary by overseeing 
seven major program offices: 

• Office of Energy Efficiency and Renewable Energy (EERE) 

• Office of Fossil Energy (FE) 

• Office of Nuclear Energy (NE) 

• Office of Electricity Delivery and Energy Reliability (OE) 

• Office of Environment Management (EM) 

• Office of Legacy Management (LM) 

• Office of Radioactive Waste Management (RW) 

The goal of the Office of the Under Secretary of Energy is to ensure coherent coordination among the 
research, development, demonstration and deployment (RDD&D) activities across these programs. The 
Under Secretary’s office is integrating the planning and execution of each program office’s mission- 
driven work and administrative processes such that the whole is greater than the sum of the parts. The 
Office of the Under Secretary of Energy is working with program offices to identify barriers to 
achieving technical targets and long-term deployment goals, and the programs offices are aligning their 
activities to address these barriers. The results of the planning process will inform decisions on the 
Department’s RDD&D investments in FY 2012 and beyond. In addition, the Under Secretary of Energy 
is working to improve the way the Energy and Envirorunent offices manage the RDD&D enterprise by 
examining how funding is allocated to various activities across the RDD&D spectrum, to whom (major 
recipient classes include industry, universities, national labs, and State and local governments), and how 
well the process is working for selecting qualified recipients through external peer review and achieving 
results. Sharing and standardizing best practices will lead to better quality of the RDD&D enterprise, as 
well as better and faster results. 

Also within the Office of the Secretary, the Under Secretary for Science serves as the Secretary’s 
science and technology advisor, monitors the Department of Energy's research and development 
programs, and advises the Secretary on any gaps or duplications in them. The Under Secretary supports 
the Secretary by providing advice on the management and the state of the national laboratories overseen 
by the Department. The Under Secretary also advises the Secretary on the Department's educational and 
training activities, coordinating and plaiming of research activities, financial assistance for research 
activities, and carries out additional duties assigned by the Secretary. 
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Detailed Justiflcation 


Salaries and Benefits 


(dollars in thousands) 


FY2009 FY2010 


FY 201 1 


5,165 


5,329 


5329 


Provides funding in FY 201 1 for 34 full time equivalents in the Office of the Secretary, Deputy 
Secretary, Under Secretary, and the Under Secretary for Science to include salaries and wages, 
overtime pay, cash incentive awards, lump sum leave payments, and performance awards. 


Travel 529 529 529 

Provides funding for the Secretary, Deputy Secretary, Under Secretary, Under Secretary for Science, 
and special assistants to travel both internationally and domestically in support of the Department’s 
missions. 


Other Related Expenses 6 6 6 

Provides funding for employee training and development 

Management Reform 0 0 2,000 

This is a new office established to provide the Department with strategic direction, coordination, and 
oversight of both external and internal transparency and operational performance improvement 
initiatives, including those directed by the Office of Management and Budget. This office will be 
responsible for identifying cost savings through management and operational efficiencies to reinvest in 
high-priority mission activities. In anticipation of savings arising from mission-support functions, this 
office has been funded through equal contributions from the Office of the Chief Financial Officer, the 
Office of the Chief Information Officer, the Office of the Human Capital Officer, and the Office of 
Management. 

Total, Program Direction 5,700 5,864 7,864 
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Explanation of Funding Changes 


FY20n vs. 
FY2010 
($ 000 ) 

Management Reform 

Increase is due to the new Management Reform initiative 


Total Funding Change, Program Direction 


+ 2,000 


+ 2,000 


Other Related Expenses by Category 


[dollars in thousands) 


Other Related Expenses 

1 FT 2009 i 

FY2010 1 

FY2011 

Training 

6 

6 

6 

Total, Other Related Expenses 

6 

6 

6 
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Office of the Chief Financial Officer 
Funding Profile by Category 

Program Direction 


(dollars in thousands/whole FTEs) 


Headquarters 

1 FY2009 1 

FY2010 

1 FY2011 

Salaries and Benefits 

30,369 

33,837 

34,673 

Travel 

369 

450 

450 

Support Services 

2,000 

2,800 

2,350 

Other Related Expenses 

10,519 

25,894 

25,258 

Total, Headquarters 

43,257 

62,981 

62,731 

Full Time Equivalents 

227 

246 

246 


Mission 

The Office of the Chief Financial Officer (CIFO) assures the effective management and financial 
integrity of DOE programs, activities, and resources by developing, implementing, and monitoring 
Department- wide policies and systems in the areas of budget administration, program analysis and 
evaluation, finance and accounting, internal controls, corporate financial systems, cost analysis, and 
strategic plaiming. 


Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 I FY2011 

Salaries and Benefits 30,369 33,837 34,673 

Provides for the payment of salaries, benefits and other related expenses for 246 full time equivalent 
employees (FTEs). 

Travel 369 450 450 

Supports the travel of CFO employees for review of programs, coordination with field activities, and 
training and development programs. Funding also supports travel by congressional committee staff 
members to support information gathering and oversight. 

Support Services 2,000 2,800 2,350 

Finances advisory and assistance contractual services across the entire CFO organization. The areas of 
support include management and professional support services, actuarial studies, administrative 
support, project management support, portfolio analysis, corporate modeling, strategic planning and 
cost estimating. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY20ir~ 

Other Related Expenses 10,519 25,894 25,258 

■ DOE COE/EXCITE 1,020 1,058 1,058 

Finances DOE COE and related IT services for 246 fall time federal employees. 

■ Working Capital Fund 5,499 5,636 5,700 

Finances services purchased from Working Capital Fund businesses including building 
occupancy, supplies, mail, printing, telephones, networking, payroll processing, and other 
administrative business lines. 

• Other Services 4,000 3,200 2,700 

Other Related Expenses finances the acquisition of goods and services in support of the 
CFO’s mission that are not classified as support services. This includes systems 
infrastructure and applications support; maintenance of equipment; information technology 
materials such as printers, memory upgrades, scanners, and fax machines; and staff 
training. Funding may also be used for personnel security investigations. Thefanding 
also finances training opportunities through the Financial Management Development 
Program (FMDP). Finances payments to other Federal agencies in support of E- 
Govemment initiatives, interagency councils and related services costs. Audit Clearing 
services and records management and storage services provided by National Archives 
Records Storage & Handling (NARA). 

■ (Manage Development and Integration 0 16,000 15,800 

iManage provides for the continued development and integration of the Department's 
corporate business systems. Specifically, finance/accounting, budget formulation/execution, 
human capital, procurement, travel and payroll systems, services and processes. In addition, a 
major component of iManage is the iPortal and Data Warehouse that support data integration, 
reporting, and collaboration/communication. The iManage vision is "Connecting our People", 
"Simplifying our Work" and "Liberating our Data". FY 201 1 iManage projects include 
completion of the Strategic Integrated Procurement Enterprise System (STRIPES) 
deployment, initial deployment of iBudget using the Budget Formulation and Execution Line 
of Business (BFEM solution), and continued enhancements to the data sources and 
capabilities of the LPortal and Data Warehouse. 

Total, Program Direction 43,257 62,981 62,731 
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Explanation of Major Funding Changes 

FY2011 

vs. 

FY2010 

($ 000 ) 

Salaries 

Sustains CFO staffing level of 246 full time equivalent employees (FTEs), to support 

the Department’s objectives. The increase supports cost of living as well as 

promotions and within-grade adjustments. +836 

Support Services 

Overall reduction in support services across the entire CFO organization. -450 

Other Related Expenses 

Overall reduction in systems infrastructure, applications support; maintenance of 

equipment; information technology materials such as printers, memory upgrades, 

scanners, and fax machines; and staff training (-$500). iManage system development 

activities are reduced with the deployment of STRIPES (-$200). The overall decrease 

is offset by a slight inflationary increase in the Working Capital Fund (+$64). -636 


Total Funding Change, Program Direction -250 
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Support Services by Category 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 


Support Services 




Advisory & Assistance Contractual Services 

2,000 

2,800 

2,350 

Total, Support Services 

2,000 

2,800 

2,350 

other Related Expenses by Category 




(dollars in tibousands) 



1 FY 2009 

FY2010 

FY2011 

Otiier Related Expenses 




DOE COE/EXCITE 

1,020 

1,058 

1,058 

Woricing Capital Fund 

5,499 

5,636 

5,700 

Other Services 

4,000 

3,200 

2,700 

i Manage 

0 

16,000 

15,800 

Total, Other Related Expenses 

10,519 

25,894 

25,258 
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Chief Information Officer 
Funding Profile by Subprogram 


(dollars in thousands) 


FY2009 

Current 

Appropriation 

FY 2009 
Current 
Recovery Act 
Appropriation 

FY2010 

Current 

Appropriation 

FY20n 

Request 

Chief Information Officer 





Cyber Security 

34,512 

0 

33,365 

35,872 

Corporate Management Inforraarion Program 

27,250 

0 

9,403 

8,933 

Energy Information Technology Services 

0 

0 

22,149 

21,120 

Program Direction 

53,738 

5,700 

38,146 

36,238 

Total, Chief Information Officer 

115,500 

5,700 

103,063 

102,163 


Public Law Authorizatians: 


Public Law 
Public Law 
Public Law 
Public Law 
Public Law 
Public Law 


103- 62: 

104- 106 

105- 277 
107-347 

107- 190 

108- 494 


‘Government Petformance Results Act of 1993’ 
‘Clinger-Cohen Act of 1996’ 

‘Government Paperwork Eliminabon Act of 1998’ 

‘The E-Goverrunent Act of 2002’ 

‘Federal Information Security Management Act of 2002’ 
‘Commercial Spectrum Enhancement Act of 2004’ 


Mission 

The Office of the Chief Information Officer provides advice and assistance to the Secretary of Energy 
and other senior managers to ensure that information technology is acquired and information resources 
are managed in a manner that complies with statutory policies and procedures including the Paperwork 
Reduction Act and the Clinger-Cohen Act, and the priorities established by the Secretary. Additional 
functions include: 

• Coordinate and articulate a shared vision and corporate perspective among the Department’s 

information activities and champion Departmental initiatives to effectively manage information and 
to provide for corporate systems that add value to the businesses of the Department. 

■ Establishing, implementing, and maintaining a comprehensive and effective cyber/computer security 
program to protect the Department’s classified and unclassified information and information 
technology assets. Provide information security protections commensurate with the risk and 
magnitude of the harm resulting fi-om unauthorized access, use, disclosure, disruption, modification, 
or destruction of information collected or maintained by the Department, and information systems 
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used or operated by the Department or by a contractor or other organization on behalf of the 
Department. 

■ Provide required information on information technology to the public including posting Exhibit 300 
Business Case Summaries for all major information technology investments at httD://cio.enerav.aov/it- 
caDital-Dlanninq.htm . Promote effective Departmental operations by encouraging performance-based 
management and, where appropriate, facilitate the restructure of mission-related processes before 
making significant information technology investments to improve the performance and cost- 
effectiveness of the Department’s information management activities. 

• Defines and implements policies, procedures, and guidelines to ensure efficient, economical and 
effective information management planning and acquisition in support of the Department of Energy’s 
mission and objectives. 


Benefits 

Within the Departmental Administration Appropriation, the Office of the Chief Information Officer 
provides the following corporate guidance: 

■ Formulates and articulates a vision of the Department’s information management activities aligned 
with the Department’s strategic plan and mission. 

• Assesses the Department’s Program and Staff Offices capabilities, in the context of their strategic 
and tactical plans, to ensure their information and information technology requirements are aligned 
with their mission objectives and goals. 

• Establishes standards and guidelines to maximize information and information system integration. 

• Provides assistance and guidance in cyber/computer security to all Departmental elements. 

• Coordinates planning for major information and information technology investments and assists in 
the development and application of programmatic performance measures for those investments. 

• Advocates the creation, collection, and use of information as a corporate asset and serve as the key 
advocate for information technology capital planning. 

Annual Performance Results and Targets 

The Chief Information Officer (CIO) at DOE has primary responsibility to ensure that IT is acquired and 
information resources are managed in a manner consistent with statutory, regulatory, and Departmental 
requirements and priorities. With this responsibility, the CIO provides information resources 
management advice and assistance to the Secretary of Energy and to other senior managers. The CIO 
also coordinates and articulates a shared vision and corporate perspective among the Department’s 
information activities, which permits the CIO to champion Departmental initiatives that effectively 
manage information and provide for value-added corporate systems. 
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Performance Measure: Increase investments in human capital development processes like learning & training on new technologies. 


FY 201 1 Performance Measures are new this year. The CIO decided to realign the performance measure starting in FY 20/0 in order to more clearly align our goals and on-going activities and initiatives. 
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Means and Strategies 
“Means” include: 

DOE recognizes the need to integrate external policy directions as defined by Congress and the 
Administration into its IT initiatives. The DOE IRM Strategic Plan responds to the Government 
Performance Results Act of 1993, the E-Govemment Act of 2002, the Federal Information Security 
Management Act (FISMA) of 2002, and other Departmental and legislative requirements. 

“Strategies” include: 

The scope the OCIO addresses information resource functions to include, but not limited to: Business 
and Information Management, IT Human Resource Management, EA, CPIC, Cyber Security, IT Support 
Services and E-Govemment. The scope also includes all DOE locations: Federal sites, laboratories, and 
management and operational facilities. 

The OCIO recognizes that the success of an organization goes beyond just identifying an IT strategy. 

The strategy must be envisioned, accepted, aligned, communicated and governed in such a manner that 
it supports the mission and strategic themes of the Department. A strategy-focused organization links IT 
strategy to the overall DOE strategic themes and internal processes delivering value to the organization. 
The following sections of this Strategic Plan identify the primary IT strategic goals and objectives for 
the Department and the means for achieving these goals. 

The OCIO will use various means and strategies to achieve its GRPA Unit Program Goals. However, 
various external factors may impact the ability to achieve these goals. The program also performs 
collaborative activities to help meet its goals. 


The OCIO will implement the following means: 

■ Improve DOE cyber security, including issuance of a new Departmental Order, a new Manual for 
Classified Cyber Security, new cyber security guidance/requirements documents covering at least 
ten technical areas, development of a new cyber security architecture, completing the cyber security 
inventory of DOE systems, improving the DOE-wide cyber incident handling process, and 
completing improvement of the quality of certification and accreditation processes DOE-wide. 

■ Implement the DOE IT MEO in a way that best supports its goals, e.g. reduce costs. 

• Implement IT functional accountability in a way that makes sense. 

• Fully implement the Department-wide software enterprise licensing agreement program. 

• Move ahead with HSPD- 1 2 implementation in a way that creates a solid basis for future benefits. 

■ Improve DOE E-Govemment management, moving ahead with DOE goals while being a 
government-wide team player. 

• Further improve the DOE IT capital investment control process, including management of I- 
MANAGE and other large projects. 
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The OCIO will implement the following strategies: 

• Establish and implement minimum baseline security configuration standards. 

o Develop platform-specific security configuration standards to ensure implementation of 
appropriate security controls prior to systems being placed in production, 
o Ensure implementation of security controls to protect DOE information commensurate with the 
risk and magnitude of loss from unauthorized activities. 

■ Perform periodic vulnerability assessments to continuously monitor production environments. 

o Establish a vulnerability assessment program to effectively monitor DOE information technology 
systems to detect known, unpatched vulnerabilities, 
o Measure effectiveness of the vulnerability remediation activities through ongoing analysis of 
vulnerability metrics, including the ratio of vulnerabilities to the number of systems scaimed 

• Formulate vulnerability remediation and tracking efforts to ensure mitigation of identified 
vulnerabilities. 

o Institute mandates for remediation of identified vulnerabilities within specified timeframes, 
dependent upon the risk and magnitude of harm from compromise, 
o Track remediation of vulnerabilities, and take appropriate action for systems foimd to be out of 
compliance with remediation requirements. 


Validation and Verification 

To validate and verify program performance, the OCIO will conduct various internal and external 
reviews and audits. The OCIO’s prograrmnatic activities are subject to continuing review by the 
Congress, the Department’s Inspector General, and the CIO Council. 
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Cyber Security 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Cyber Security 

Enterprise Services 

7,753 

6,421 

7,312 

The Policy, Guidance, and Planning 

12,205 

12,208 

4,730 

Program Support and Special Projects 

2,146 

2,230 

2,195 

Incident Management 

12,408 

12,506 

20,265 

Cyber Security Tools and Solutions (NEW) 

0 

0 

1,370 

Total, Cyber Security 

34,512 

33,365 

35,872 


Benefits 

The performance objectives for the Department of Energy information systems (including information 
systems storing, transmitting and/or processing Department of Energy information) are externally 
mandated through the Federal Information Security Management Act, Office of Management and 
Budget instructions, and standards established by the appropriate bodies overseeing the regulation of 
unclassified, classified, intelligence and/or Restricted Data maintained in the information system. 
Reduced to their most common elements, these external requirements include the need to make risk- 
based investments in cyber security processes and tools that provide management, operational, and 
technical controls supporting these beneficial objectives: (1) Uninterrupted availability of information 
system resources, and (2) Confidentiality and integrity of information systems and their contents. 

The Office of Cyber Security develops cyber security policies and procedures that comply with statutory 
and regulatory requirements; responds to external reporting requirements such as the Federal 
Information Security Management Act of 2002; provides cyber security training; administers 
compliance with National Communications and Telecommunications Security policies; and provides 
technical and computer forensic services to Department of Energy components. 

The Program Goals of the Office of Cyber Security will be accomplished not only through the efforts of 
the direct (GPRA Unit) programs but with additional efforts from subprograms which support the GPRA 
Units in carrying out their mission. 
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Detailed Justification 


(dollars in thousands) 


FY2009 


FY2010 


FY2011 


Enterprise Services 7,753 6,421 7,312 

Coordinates and supports Federally-mandated program efforts for the Department: compliance reviews; IT 
security configuration management support; automated security metrics, FISMA reporting. Certification 
and Accreditation (C&A) and vulnerability and assessment tools; and program management for smart card 
deployment (HSPD-12). Each service area provides subject-matter expertise and management assistance to 
Under Secretary Organizations and their management and operations contractors in implementing cyber 
security management consistent with Departmental policy. Enterprise Services also provides senior Federal 
staff expertise to Under Secretary Organizations to bolster leadership on cyber security and implementation 
of Departmental cyber security programs. 


The Policy, Guidance, and Planning 12,205 12,208 4,730 

Program promulgates, and provides for, the mission-specific adaptation of Federal cyber security 
requirements to the Department’s Under Secretary Organizations. As required by the Federal Information 
Security Management Act (FISMA), this program provides direction and support for cyber security 
awareness and training, including role-based training for personnel with significant responsibilities for 
information security. The program provides strategic and action plaiming as well as Outreach assistance 
to the Department's field elements and coordinates all cyber security-related Congressional, OMB, GAO 
and IG reporting and responses for the Department. The program delivers FISMA-required, performance 
assurance by verifying, validating and analyzing cyber data collected from across the agency. 

Program Support and Special Projects 2,146 2,230 2,195 

Supports the senior agency information security officer in developing and maintaining an agency-wide 
information security program. The program coordinates the Department's interaction and response for all 
Presidential, Secretarial, Homeland Security and Director of National Intelligence cyber security 
initiatives. The program provides Department-wide cyber security risk and threat assessments, the cyber 
security architecture component of the Department's Enterprise Architecture, as well as security reviews of 
capital plarming and investment control investments (Exhibit SOOs and 53s). This program also identifies, 
assesses, and recommends security products and services that can support the Department’s role in 
protecting its information and information systems infrastructure. 

Incident Management 12,408 12,506 20,265 

The Incident Management (IM) Program is the Department's enterprise cyber defense and response 
capability, providing vital threat detection, enterprise awareness, forensic analysis and interagency 
reporting capability to ensure a coordinated response to an ever-increasing level of cyber attacks. IM 
impacts all elements of IT operations, consolidating and coirelating security event information from all 
DOE Organizations and sites. IM combines multiple Departmental incident-related services into a single, 
comprehensive service that focuses on threat information sharing, critical infrastructure protection, active 
defense and incident preparedness. This Division also oversees the planning, implementation and 

Departmental Administration/ 

Cbief Information Officer/ 

Cyber Security FY 20U Congressional Budget 


Page 148 


54928A 


3/15/2010 




700 


(doilani in thousands) 



oversight of the Department’s Telecommunication Security Program, which includes providing and 
tracking mandatory training, conducting inspections, and serving as the Department’s communications 
security (COMSEC) custodian. 

Cyber Security Tools and Solutions 0 0 1,370 

Supports the ability to pilot and deploy advanced cyber tools, enhance situational awareness, discover 
critical enterprise intmsions, and respond quickly to attack. At the center of this effort will be a secure data 
repository that provides incident responders and cyber security analysts with attack data including fall 
packet capture, attack topology, intrusion detection, and sensor log data within hours of an attack. 
Resources will also support a much needed suite of collaboration tools that will include a new state-of-art 
data and knowledge portal. The portal will be designed and deployed with enhanced secure collaboration 
capabilities and new analytical tools which can quickly process very large data sets. 


Subtotal, Cyber Security 34,512 33,365 35,872 


Explanation of Funding Changes 


Enterprise Services 

The Corporate Asset Management System (CAMS) project was reduced in scope and 
became a subcomponent of the Enterprise services program. Accordingly, funding has 
been reallocated and increased to support program management activities for HSPD-12 
smart card deployment and enable continued deployment, licensing, training and 
management of the Department’s eFISMA reporting system. The eFISMA reporting 
system fulfills the 0MB ISSLOB requirement of an automated Department wide 
FISMA reporting system. 

+891 

The Policy, Guidance, and Planning (PG&P) 

The PG&P program was restructured to focus on policy improvement, performance 

assurance metrics and rapid response activities. Accordingly, funding previously 

allocated to PG&P has been reprioritized to support Incident Management and 

Enterprise Services, -7,478 
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FY2011 vs. 
FY20I0 
($000) 

Program Support and Special Projects 

Slight decrease due to rate and facility adjustment. -35 

Incident Management 

Increase due to additional requirements for providing mission critical integrated 
enterprise cyber defense and response capabilities. Areas of focus will be the 
development of specialized computing environment infrastructures (computers, 
networks, and software) needed for the capture, isolation, reverse engineering, analysis 
and visualization of the malicious software used in the cyber attacks. Funds will also 
provide the minimum capabilities for the computers, networks, software, and 
communications needed to support expanded and interconnected cyber incident 
activities. 

+7,759 

Cyber Tools and Solutions 

A one time increase to the base budget supports key strategic concepts of the 

Comprehensive National Cyber Initiative providing situational awareness, event 

trending, correlation and visualization of specific cyber threats including targeted 

intrusions, nation-state cyber threats, and Departmental cases. +1,370 


Total Funding Change, Cyber Security +2,507 
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Corporate Management Information Program 
Funding Schedule by Activity 


Corporate Management Information Program 
Integrated Management Navigation System 
Architecture and Planning 
Modernization Initiatives 
Converged Networics 
Records Management 
Spectrum Management 

Total, Corporate Management Information Program 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 

11,710 

0 

0 

6,513 

6J48 

7,733 

3,229 

3,255 

1,200 

5,000 

0 

0 

546 

0 

0 

252 

0 

0 


27,250 9,403 8,933 


Benefits 

The Program provides fimding for key elements of information technology modernization and 
management in the Department of Energy. It provides ftmding for the development and maintenance of 
two core information technology management processes; 1 ) Enterprise Architecture and; 2) Information 
Technology Capital Planning and Investment Control. Additionally, it provides modernization funding 
to enable the Department to leverage E-Govemment opportunities and support infrastructure 
improvements. 

The Corporate Management Information Program is the Department of Energy’s corporate initiative to 
maintain and improve corporate information systems. The Corporate Management Information Program 
provides the Department with a managed, centralized, and cost-effective way to modernize the 
Department of Energy’s corporate business systems. 

The Program Goals of the Corporate Management Information Program will be accomplished not only 
through the efforts of the direct (GPRA Unit) programs but with additional efforts from subprograms 
which support the GPRA Units in carrying out their mission. 
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Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Integrated Management Navigation System Program 11,710 0 0 

In FY 2010 this activity is proposed to transfer to the Office of the Chief Financial Office budget 
request. The Office of the Chief Information Officer will no longer be fonding this activity starting in 
FY2010. 

Architecture and Planning 6,513 6,148 7,733 

In order to support sound information technology management agency-wide and to meet the 
requirements of the Clinger-Cohen Act, the Office of the Chief Information Officer has implemented 
two core information technology management processes; 

1) Enterprise Architecture supports the ongoing enhancement and implementation of this 
essential information technology management process. In FY 2010, the Department of 
Energy’s Enterprise Architecture program will be maintained to support existing Enterprise 
Architecture capability and accomplishments. 

2) The Information Technology Capital Planning and Investment Control program will focus 
on maximizing the value of information obtained through the annual selection, control and 
evaluation processes to ensure that the Agency receives the maximum benefit from its large 
investment in information technology. 

Department of Energy Information Technology 

Modernization Initiatives 3,229 3,255 1,200 

This initiative is the Department’s primary implementing tool to ensure that specific investments 
identified by the E-Goverrunent Strategy are toded. The primary focus is to ensure that the ‘highest 
value’ E-Govemment initiatives are implemented, resulting in fewer duplicative information 
technology systems and delivering higher quality citizen-centric services. 

In FY 2011, it will provide for enhancement of the Department of Energy’s Geospatial Sciences 
Program to coordinate the geospatial resources agency-wide and the implementation of collaboration 
tools that will support the delivery of several key corporate systems. 

Converged Networks 5,000 0 0 

This function has been administratively transferred to the new Energy Information Technology 
Services decision unit within the OCIO. 


Records Management 546 0 0 

In FY 2010, Records Management responsibilities were transferred to the OCIO Program Direction 
decision unit. 
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(dollars in thousands) 

FY 2009 I FY20i0 I FY2011 


Spectrum Management 252 0 0 

In FY 2010, Spectrum Management responsibilities were transferred to the OCIO Program Direction 
decision unit. 


Total, Corporate Management Information Program 27,250 9,403 8,933 


Explanation of Funding Changes 


FY2011 vs. 
FY 2010 
($ 000 ) 


Architecture and Planning 

Funding increase in FY 201 1 is due to a shift in prioriti 2 ation away from 

identification of new E-Gov solutions toward maximizing the leveraging and reuse 

of Departmental IT capabilities via increasingly mature, integrated Enterprise 

Architecture and Capital Planning and Investment Control agency processes. + 1 ,585 

Modernization Initiatives 

Funding decrease in FY 201 1 will provide for a reduced level of support for the 
Geospatial Sciences Program within the Department as it matures while still 
enabling coordination of geospatial resources agency-wide and the implementation 

of collaboration tools that will support the delivery of several key corporate systems. -2,055 

Total Funding Change, Corporate Management Information Program -470 
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Energy Information Technology Services 
Funding Schedule by Activity 


Energy Information Technology Services 
Information Strategy Innovation Office 
Systems Development and Engineering 
Information Operations Support 
Operational Cyber Security 
CIO Contracted Service 

Department of Energy Common Operating Environment 
Converged Networks 

Information Technology Management (NEW) 

Total, Energy Information Technology Services 


(dollars in thousands) 


1 FY 2009 

1 FY2010 1 

FY2011 

0 

56 

56 

0 

1,108 

1,108 

0 

10,739 

9,446 

0 

3,030 

2,370 

0 

1,024 

800 

0 

1,192 

1,192 

0 

5,000 

3,148 

0 

0 

3,000 


0 22,149 21,120 


Benefits 

Formally located within Office of the Chief Information Officer’s Program Direction and Corporate 
Management Information Program decision unit, new decision unit was established in FY 2010 to 
recognize the importance of this function as a key mission eomponent of the OCIO. 

The Office of the Chief Information Officer’s Office of Information Technology Support Services 
(ITSS) provides information technology support for DOE’S Federal employees as well as direct support 
contractors. 

This office is responsible for delivery and execution as well as support of information technology 
services provided to the Federal employees and direct support contractors. It manages, delivers, 
operates, and maintains Department-wide information technology and infrastructure services in the most 
cost efficient and operational effective way to ensure corporate-wide stewardship of DOE information 
technology resources in accordance with plans. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY20n 


Information Strategy and Innovation Office 0 56 56 

Provides principal oversight and support to the Information Technology Support Services for policy 
development and adherence, task order management, framework development, technical subject matter 
expertise, quality assurance, quality customer relationship management particularly through the 
Enterprise Customer Partnership Council, budget formulation and execution, cyber security compliance 
and Headquarters Security Officer functions for the Office of the Chief Information Officer. 

Systems Development and Engineering 0 1,108 1,108 

■ Application Development and Software 

Engineering 0 724 724 

Application Development and Software Engineering provides services including, full life cycle 
software engineering support to a wide variety of systems (mission systems) that support the day-to- 
day business functions of various components of DOE. Functions performed include information 
technology development and support services, to include modernization and enhancements, to 
various software applications and data warehouses that support a variety of organizational and cross- 
organizational functions. 

■ Web Site Development and Maintenance 0 384 384 

Web Site Development and Maintenance is an activity that is responsible for the administration and 
maintenance of existing web sites within DOE. Tasks include verification of hyperlinks, 
implementation of new technologies as they become available, and adherence to existing Federal 
regulations. It assists DOE with various Government-wide initiatives, to include but not limited to, 
Web Council and e-Govemment. 

iDformation Technology Operations Support 0 10,739 9,446 

■ Inventory Control 0 166 166 

In accordance with DOE standards, Inventory Control maintains and supplements the existing 
property management systems, policies, and procedures to ensure that inventories of Govenunent 
Furnished Property are maintained and updated for all Information Technology related items to 
include hardware, software, licensing agreements, maintenance contracts, wireless devices, and 
spare parts in accordance with local policies and procedures. 

• User Support and Workstation Management 0 2,199 1,703 

User Support and Workstation Management is responsible for customer relationship and 
workstation management for DOE, User support maintains Customer Relationship Management, to 
include pre-service activities, during service activities, post-service activities, and customer 
feedback programs to include surveys, follow-ups, and liaison with the customer. It provides user 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


support to include assistance by telephone, remote control, and support at the desktop/problem area. 
It provides new user set-ups, account termination, the establishment of e-mail and messaging 


accounts as well as telecommunication services, and the set up of peripheral/portable devices. 
Supports problem resolution, manages desktop hardware and software assignments, and addresses 
warranty problems. 

• IT Facilities Management and Physical Security 0 485 485 

The fimction of this initiative is to provide administrative services to facilities in use by the various 
Information Technology departments) with the proper power, heating, cooling, ventilation, lighting, 
space management, construction, security, and maintenance as appropriate for the various sites. It 
develops, implements, and tests a backup and recovery strategy. Examples of areas to be considered 
include, but are not limited to, server rooms, switch closets. Local Area Network rooms, and 
Network Communication Centers. It prepares, updates, and maintains drawings of the various 
information technology facilities and other facilities for the purpose of configuration management, 
security, fire, safety, and physical planning. It provides a common repository of information 
regarding configuration management on all hardware and telecommunications equipment within the 
various Information Technology Facilities’ physical plants. It provides analytical work including 
research and planning documents to support facilities work to be performed for the various 
locations. 


■ Server Administration 0 2,797 2,000 

The Server Administration activity manages all production, test, and development servers, to 
include, account management, monitoring and auditing system logs, back up and recovery, security, 
managing operating systems, and storage management. Responsible for testing and installing 
operating system upgrades and patches in a timely manner consistent with security and change 
control requirements. 

■ Emergency Preparedness 0 4,926 4,926 

The Emergency Preparedness activity performs emergency preparedness activities to include 
disaster recovery planning and execution and development of the Continuity of Operations Plan. 
Currently, the majority of Headquarters user’s desktops. E-mail and supporting server infi-astructure 
and DOE-wide corporate systems are supported by the Office of the Chief Information Officer at 
Headquarters Enterprise Service Center-East. This funding addresses needed improvements to 
support both Continuity of Operations/Disaster Recovery infrastructure build out at the Enterprise 
Service Center-West. Having this capability would enable the rapid recovery of these essential 
support services for the personnel working on critical DOE mission functions. 

■ Secure Wireless Services 0 166 166 

Provides Secure Wireless Services to securely install, operate, maintain, repair, upgrade, configure, 
and document all wireless technology (including such things as cellular telephones, radio frequency 
communication (conventional and trunking), microwave, satellite links, and bi-directional satellite 
links. Personal Digital Assistants, paging systems (advanced messaging), wireless Local Area 
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(dollars in thousands) 

FY 2009 

FY 2010 

FY 201 1 


Networks, repeaters, and all associated support equipment that completes the wireless Local Area 
Network system) required to meet the business needs of the organization. Changing and 
increasingly sophisticated cyber security threats and evolving and increasing customer demands for 
wireless/mobile technology require additional investments in support resources and equipment. 

Operational Cyber Security 0 3,030 2,370 

The Headquarters Operational Cyber Security Support provides support for the plaiming, pttrchase, 
configuration and operation of enhanced cyber security controls to mitigate weaknesses and to enhance 
ongoing operations and maintenance of existing cyber security controls. The Cyber Security Division 
provides penetration test functions, as well as supporting the ongoing operations and maintenance of 
newly implemented solutions. This support will be used to enhance cyber security in multiple primary 
areas; server security; network security; access administration and control, desktop security, and 
intrusion detection and response. DOE has identified specific determined and pervasive threats to the 
Department’s cyber assets, information and intellectual capital. These threats are known to be from both 
domestic and foreign sources. The increasingly sophisticated attacks against DOE from these identified 
threats occur daily, in very large numbers. Recent Office of Oversight and Assurance and the Inspector 
General testing recognized cyber security improvements, but at the same time indicated that several 
significant weaknesses continue to exist, and confirmed the urgent need to provide operational and 
management funding to fully and properly implement the desired and necessary cyber security controls. 

CIO Contracted Service Outside Performance Work 

Statement 0 1,024 800 

The Office of the Chief Information Officer has direct responsibility for networking a wireless 
infrastructure between and among the Department’s staff offices, program offices, and field sites, and is 
required to provide network infrastructure support services and enhance its current network transport 
capabilities to be able to recover from any adverse crisis and disastrous condition and ensure continuous 
operations. To this end, this activity provides support for engineering and optimum Information 
Technology network infrastructure and ensures operational system management, networking, 
telecommunications, and records management capabilities are in affect and are continually available. 

Department of Energy Common Operating 

Environment 0 1,192 1,192 

The Department of Energy Common Operating Environment (DOECOE) supports the Field service 
requirement for consolidation of information technology Field support services activities into the 
Department are DOECOE and its associated program. Also supports the checking, testing, and 
validation on the compatibility and use of DOECOE. Desktop Common Operating Environment 
services by Department’s Field Sites and operational activities. 

Converged Networks 0 5,000 3,148 

The Department of Energy's telephone and data networks at Headquarters are reaching the end or 
beyond the planned system-life-cycle with rising maintenance costs, inadequate security features and 
increasingly scarce technically qualified support service availability. Digital convergence and 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


convergence of voice and data into a single wiring infrastructure is the predominant replacement service 
for the future. In FY 201 1 the Department will continue to enable deployment of a modem single 


network/wiring infrastmcture with high service availability while providing a unified management 
system within the Application Hosting. 


Information Technology Management 0 0 3,000 

Manages, delivers, operates, and maintains Department-wide information technology and infrastmcture 
services in the most cost efficient and operational effective way to ensure corporate-wide stewardship 
of the Department of Energy’s information technology resources. Information Technology 
Management provides program management oversight over the delivery of all DOECOE services and 
infrastmcture management functions. 


Total, Energy Information Technology Services 


0 22,149 21,120 


Explanation of Funding Changes 

FY 2011 vs. 
FY 2010 
($ 000 ) 


Information Technology Support Services 

■ User Support and Workstation Management 

Funding and responsibilities were redistributed to support Information Technology 
Management. -496 

■ Server Administration 

Funding and responsibilities were redistributed to support Information Technology 
Management. -797 

Operational Cyber Security 

Funding and responsibilities were redistributed to support Information Technology 

Management. -660 

CIO Contracted Service Outside PWS 

Funding and responsibilities were redistributed to support Information Technology 

Management. -224 
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FY 201 1 vs. 
FY 2010 
($ 000 ) 


Converged Networks 

The total funding change shows a decrease of S1.852M that includes an actual decrease 

of $ 1 .029M for Converged Networks funding and the transfer of $823K to support the 

Information Technology Support Service’s Information Technology Management 

activities. -1,852 

Information Technology Management 

Funding and responsibilities were redistributed transferring from Converged Networks 

(+$823K), from Operational Cyber Security (+$660K), from Server Administration 

(+$797K), from User Support and Workstation Management (+$496K), and from CIO 

Contracted Services Outside Performance Work Statement (+$224K) to support the new 

Information Technology Management. +3,000 

Total Funding Change, Energy Information Technology Systems -1,029 
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Program Direction 
Funding Profile by Category 


(dollars in thousands/whole FTEs) 


Headquarter 

1 FY2009 1 

FY2010 1 

FY2011 i 

Salaries and Benefits 

18,418 

22,766 

22,209 

Travel 

138 

430 

230 

Support Services 

28,028 

7,600 

7,024 

Odier Related E^q^enses 

7,154 

7,350 

6,775 

Total, Headquarters 

53,738 

38,146 

36,238 

Total, Full-Time Equivalents 

141 

144 

144 


Mission 

Program Direction provides Federal staffing and associated funding required for the overall 
management of activities carried out by the Office of the Chief Information Officer to include Cyber 
Security, Corporate Management Information Program, and Headquarters’ Operations and 
Maintenance activities. 

This funding provides resources needed to cany out the Departmental activities of the OCIO including 
the operation and delivery of Department-wide information technology network and telecommunication 
infrastructure services; policy development; IT strategic planning; IT governance process support; 
enterprise architecture development; Program and field oversight reviews and assistance visits; records 
management oversight; Enterprise-wide Agreements; IT procurement; IT operations support and 
contingency planning; and inter-agency coordination. 

This funding also supports 144 Federal employees and OCIO direct support service requirements. 

The balance of the Department's IT portfolio funding of approximately $2 Billion is managed directly by 
the Department’s program offices and their field sites and laboratories. The OCIO exercises Clinger- 
Cohen related IT portfolio management responsibilities in reviewing the IT business case and portfolio 
requests of all Departmental elements. 
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Detailed Program Justification 


Salaries and Benefits 


( 

dollars in diousands) 

FY 2009 

FY2010 

FY2011 

18,418 

22,766 


22,209 


Provides salaries and benefits for Federal staff assigned to the Office of the Chief Information Officer. 
The request supports 144 full-time equivalents. Funding grants enough for Salary and Benefits; future 
promotions, known with-in grade, and Cost of Living Adjustment (COLA). 


Travel 


138 430 230 


Includes all costs for transportation of persons, subsistence of travelers, and incidental travel expenses 
in accordance with Federal travel regulations. 


Support Services 28,028 7,600 7,024 

■ Information Technology Support Services 22,093 0 0 

Under the Office of the Chief Information Officer’s reorganization, the Information Technology 
Support Services was created and is responsible for providing information technology for the 
Department of Energy Federal employees as well as direct support contractors. These activities are 
now funded in the new Energy Information Technology Services decision unit. 


Systems Development and Engineering 1,108 0 0 

• Application Development and Software 

Engineering 724 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

• Web Site Development and Maintenance 384 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

Information Technology Operations Support 10,739 0 0 

■ Inventory Control 166 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

■ User Support and Workstation Management 2,199 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 
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( 

dollars in thousands) 

FY 2009 

FY2010 

FY 2011 


• IT Facilities Management and Physical Security 485 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

■ Server Administration 2,797 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

■ Emergency Preparedness 4,926 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

■ Secure Wireless Services 166 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

Operational Cyber Security 8,030 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

Chief Information Officer Contracted Services 

Outside Performance Work Statement 1,024 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

Department of Energy Common Operating 

Environment 1,192 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 
funding is requested in Program Direction for this activity. 

Information Technology Corporate Management 4,935 7,600 7,024 

The Information Technology Corporate Management office manages the Office of the Chief 
Information Officer’s human resources, budget formulation and execution, and the acquisition process. 
This funding provides for the support service requirements for the corporate OCIO activities. 

• E-Government 3,400 3,400 3,400 

E-Govemment is a critical component in meeting today's citizen and business expectations for 
interaction with Government, as information technology facilitates the ability to align efforts to 
significantly improve service and reduce operating costs. The Department provides funds in 
support of the following Government-wide initiatives: GovBenefits, Grants.gov, E-Rulemaking, 
E-Training, Integrated Acquisition Environment, lAE-Loans and Grants, E-Authentication, 

Business Gateway, USA Jobs (formerly Recruitment One-Stop), Enterprise Human Resource 
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Integration, E-Travel, and the following Lines of Business: Financial Management, Grants 
Management, Human Resources Management, Budget Formulation and Execution, Geospatial, 
and Information Technology Infrastructure. In FY 201 1, the Office of the Chief Information 

Officer will fund $3.4 million of the Departmental E-Govemment initiatives with the balance of 
the E-govemment effort funded through internal allocations on all Departmental programs as 
determined by the CFO in consultation with CIO. 

FY 2009 and FY 2010 and FY 2011 E-Govcrnment Initiatives and Benefits 


GovBenefits.gov (FY 2009 323,840; FY 2010 253,982; FY 201 1 263,257) 

■ Helps to raise public awareness of Energy’s Weatherization program. 

■ Supports the Department of Energy’s strategic goals of reducing the burden of energy prices on 
low-income families by working with state and local agencies to weatherize homes. 

E-Rulemaking ( FY 2009 99,21 1; FY 2010 50,526; FY 201 1 178,000) 

• The Federal Docket Management System; 

• Improves public access to all rulemaking material, 

■ Provides a central location for the public to find and comment on regulatory actions that affect 
their lives. 

• Reduces data storage costs and allows regulation writers an easy way to have cross- 
agency/cross-govemment collaboration on regulatory matters. 

Financial Management LoB Interagency (FY 2009 75,000; FY 2010 75,000; FY 201 1 75,000) 

■ To assist the Department of Energy in planning and managing the Department’s migration to a 
selected center of excellence the following is provided: 

• By establishing common solutions for agency standard accounting and reporting processes this E- 
Gov initiative can streamline and standardize accoimting processes; eliminate duplicative financial 
systems; and reduce the cost of standard accounting processes. 

■ Key tools such as an RFP framework and SLA guides to help develop agency agreements with 
their selected service providers 

■ Opportunity to play an active role in standardizing core FM business process and data 
elements. 

Human Resources Management LoB Interagency (FY 2009 65,217; FY 2010 65,217; FY 2011 

65,217) 

• Agency can achieve the benefits of “best-in-class” Human Resources solutions without the costs 
of developing and maintaining their own Human Resources systems. Employees across the agency 
benefit from improved Human Resources services. 

Enterprise Human Resource Integration (FY 2009 287,200; FY 2010 331,634; FY 201 1 344,990) 

■ Streamline and automate the electronic exchange of standardized Human Resource data needed for 
an official employee record. 

■ Provides comprehensive knowledge management workforce analysis, forecasting, and reporting 
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across the agency. 

E-Training (FY 2009 1,364,254; FY 2010 1,364,254; FY 201 1 0) 

■ Provides a premier electronic training environment to support the development of the Federal 
workforce. 

■ Advances the accomplishment of agency missions through simplified and one-stop access to E- 
Training products and services. 

■ Reduce redundancies. 

■ Achieves economies of scale and in the purchase and/or development of E-Leaming content. 

■ Purchases of learning technology infrastructure (e.g.. Learning Management Systems, Learning 
Content Management Systems, and other information technology hardware/sofhvare), 
consolidation, and sharing of hardware/software wherever possible. 

■ Offers user-fnendly, one-stop access to a robust and high-quality E-Training environment. 
Encourages E-Leaming investments as part of the strategic, systematic, and continuous 
development of Federal government human capital. 

Grants Management LoB Interagency (FY 2009 59,316; FY 2010 59,316; FY 201 1 59,316) 

• Improving the delivery of services to grant recipients. 

• Improving decision-making. 

■ Decreasing costs associated with building and maintaining Grants Management information 
technology systems. 

Grants.gov (FY 2009 517,763; FY 2010 438,664; FY 201 1 438,664) 

■ Provides a single location to publish grant (funding) opportunities and application packages. 

• Provides a single site for the grants community to apply for grants using common forms, processes 
and systems 

Geospatial LoB (FY 2009 42,000; FY 2010 42,000; FY 201 1 42,000) 

■ Supports the identification and sharing/reuse of geospatial information that can potentially support 
current and future Department of Energy missions including Environmental 

Management, Legacy Management, Emergency Response Management, materials transportation 
programs, and others. 

• Appropriately applied, this initiative can reduce the overall cost of geospatial data development 
agency-wide over time. 

Budget Formulation & Execution LoB ( FY 2009 95,000; FY 2010 95,000; FY 201 1 105,000) 

• By establishing common solutions for agency budget formulation and reporting processes, this E- 
Gov initiative can streamline and standardize budget processes; eliminate duplicative budget 
support systems; and reduce the cost of budget formulation. 

USA Jobs (formerly Recruitment One-Stop) (FY 2009 90,144; FY 2010 81,775; FY 201 1 81,775) 

• This initiative provides a common automated support for all individuals interested in applying for 
Department of Energy vacancies. This tool enables the agency to reach a broader audience of 
applicants and ensures that all individuals have equal access to application processes. It eliminates 
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the need for the Department of Energy to maintain its own application support tool thereby 
reducing the cost of this human resource process to the agency. 


lAE-Loans and Grants (FY 2009 189,973; FY 2010 4,743; FY 201 1 4,876) 

• Supports the expansion of the Dunn and Bradstreet contract currently being used by Federal 
agencies for contractor identification numbers. 

Integrated Acquisition Environment ( FY 2009 2,1 19,150; FY 2010 2,1 12,182; FY 2011 

1,741,905) 

• Improves agency’s ability to make informed and efficient purchasing decisions Allows agency to 
replace manual processes Agency purchasing officials benefit ifom access to databases of 
important information fi'om other agencies on vendor performance. 

E-Travel ( FY 2009 937,945; FY 2010 1,171,894; FY 201 1 TBD) 

■ The E-Gov Travel Service (ETS) is a government-wide Web-based service that provides 

standardized travel management practices to consolidate federal travel systems, minimize costs 
and produce superior customer satisfaction. 

Business Gateway (FY 2009 $86,235; FY 2010 0; FY 201 1 0) 

• The official business link to the U.S. government, providing services that improve the delivery of 
federal information products for the nation's small business community. The program reduces the 
amount of time and money that business owners typically spend on complying with federal 
regulations and associated paperwork, so that more time can be directed toward running their 
businesses. 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


■ Technical and Administrative Support 600 1,600 1,507 

Provides increased support to the Chief Information Officer for change in management studies, 
strategic studies, and process reviews. 


• Business, Finance, and Procurement 935 1,352 915 

Provides support to the Chief Information Officer for financial management, analytical studies, 
logistical/administrative support, contract administration, workforce planning and timesharing 
services in accordance with support of its operational responsibilities. 

• Records Management 0 546 500 

Program has agency-wide policy and oversight responsibility for management of the Department’s 
records. In compliance wii the Federal Records Act, this program ensures that the Department of 
Energy adequately documents its missions and functions, policies, procedures, and decisions and 
preserves its historically valuable records. 
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■ Wireless and Spectrum Management Program 0 252 252 

Spectrum Management is responsible for obtaining certification for major Department of Energy 
spectrum dependent systems, processing requests for Radio Frequency Authorizations for all 
Department Field activities, coordinating agency activity on Spectrum relocation and 
reimbursement, and Department policy governing use of wireless products and services and Federal 
spectrum. This funding provides the OCIO allocation/assessment towards the Department’s 
spectrum fee. 

■ £-Government Support 0 450 450 

This support provides the Office of the Chief Information Officer with expert consultant services to 
continue the Department’s implementation of the E-Govemment Act of 2002. OCIO Funding in 
support of the actually initiative is provided in a separate line item of the budget. The Department 
identified 14 internal E-Govemment initiatives that either have been implemented or are planned for 
implementation in the coming years. 

Information Strategy & Innovation Office 1,000 0 0 

This activity is now funded in the new Energy Information Technology Services decision unit. No 

fimding is requested in Program Direction for this activity. 


Other Related Expenses 7,154 7,350 6,775 

Provides for training and Working Capital Fund requirements for the Office of the Chief Information 
Officer. 


Total, Program Direction 53,738 38,146 36,238 

Explanation of Funding Changes 

FY 2011 vs. 
FY2010 
($000) 


Salaries and Benefits 

The reduction will result in a delay in filling vacancies. The vacancies will also be filled 

at a lower grade level. -557 

Travel 

The reduction will limit travel expenses related to training and only those trips where the 

purpose cannot be accomplished via tele-video will be funded. -200 

Information Technology Corporate Management 
■ Technical and Administrative Support 

The reduction will result in the reduction of support staff to support HR and 

admin initiatives -93 
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■ Business, Finance, and Procurement 

The reduction will result in the reduction of support staff to support budget 
execution activities such as tracking the obligation of funds and reconciling 
internal records with the official file in the STARS system. Will also slow the 


FY 201 1 vs. 
FY2010 
($ 000 ) 


processing and tracking of procurement actions obligating funding on OCIO 
contracts. Response time to management's requests and inquires will increase. -437 

■ Records Management 

The reduction will result in reduced support staff -46 

Other Related Expenses 

With reduction the training courses will be limited to those that are directly job related 

and held locally or on line. The reduction will impact the OCIO's ability to fund services 

provided through the Working Capital Fund. This could result in the OCIO reducing the 

amount of office space currently occupied. -575 


Total Funding Change, Program Direction 


- 1,908 
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Support Services by Category 


(dollars in thoiisands) 


FY2009 

FY2010 

FY20n 


Support Service 




Management Support 

25,929 

5,501 

4,925 

Other Services 

2,049 

2,049 

2,049 

Supplies and Materials 

50 

50 

50 

Total, Support Services 

28,028 

7,600 

7,024 



other Related Expenses by Category 

FY 2009 

(dollars in thousands) 

FY 2010 

FY2011 

Otiier Related Expenses 

Working Capital Fund 

6,944 

7,200 

6,700 

Training 

210 

150 

75 

Total, Other Related Expenses 

7,154 

7,350 

6,775 
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Congressional and Intergovernmental Affairs 


Program Direction 
Funding Profile by Category 

(dollars in thousands/whole FTEs) 


Congressional & Intergovernmental Affairs - Headquarters 

1 FY 2009 1 

FY2010 1 

FY2011 
1 

Salaries and Benefits 

4,392 

4,670 

4,437 

Travel 

250 

350 

200 

Si^port Services 

270 

3,677 

446 

Other Related Expenses 

1,288 

1,629 

1,243 

Total, Congressional & Intergovernmental Affairs 

6,200 

10,326 

6,326 

Total, Full Time Equivalents 

46 

48 

46 


Mission 

Cl serves the Department in fulfilling the statutory requirement of DOE Organization Act (P.L. 95-91) 
by: 

• Working with Members of Congress, their staffs, and Committees/Subcommittees to define, 
articulate and advance the Department’s position on pending legislation; to implement national policy 
priorities as enacted into law by the Congress; and in compliance with DOE’s Acquisition 
Regulation, notify members of Congress regarding pending awards/grants/contracts that have an 
impact upon the member’s State/District. 

" Working with governors and their staffs, local elected/appointed officials, and Tribal officials to 
provide information on DOE activities and decisions, and to elicit and incorporate their concerns and 
interests into DOE decision processes. 

• Providing timely notifications to Members of Congress, Governors, and Tribal officials on DOE 
matters of specific interest or impact; providing timely and full response to their inquiries, requests for 
information, and constituents’ concerns. 

• Attending Congressional briefings, meetings and Committee markups to monitor, inform, and 
advocate on behalf of the Department in the legislative process. 

• Providing support to Secretarial and Program Officers in the research, preparation, and/or review of: 

o Testimony and briefing materials for Congressional hearings and meetings, and gubernatorial and 
Tribal events; 

o Congressional, Intergovernmental, and Tribal correspondence; and 

o Coordination of Congressional hearing statements, transcripts, pre- and post-hearing questions 
and answers, and inserts for the record. 

• Providing timely Congressional, gubernatorial, and stakeholder notifications on Departmental 
program issues and major announcements. 

■ Working with 0MB to ensure DOE positions articulated to Congress are consistent with 
Administration policy and direction. 
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• Managing the Office of Indian Energy Policy and Programs (funded at $1.5M for FY2009 & $5,5M 
for FY 2010). 
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Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

Salaries and Benefits 4,392 4,670 4,437 

Funds salaries, benefits, cash incentive awards, lump sum leave payments. Senior Executive Service 
and other performance awards for 46 full time permanent and other than full time permanent 
employees in FY 2011. 

Travel 250 350 200 

Provides funding for official travel for site visits to facilities of interest to Congress; attendance at 
conferences and meetings with State, local, and Tribal government officials, business and community 
groups, and a broad range of DOE stakeholders to discuss DOE initiatives and policies and elicit their 
views. Decrease in travel funding for FY 201 1 as compared to FY 2010 reflects decrease in visits 
with Tribal governments and representatives in preparation for DOE’s Indian Energy Summit. 

Support Services 270 3,677 446 

Provides funding for professional support services (such as: on-line legislative research and analysis 
activities); data and information sources (such as: Congressional Quarterly, Hotline/Greenwire, library 
reference materials, etc); and for technical support services (such as: e-Gov initiatives, IT equipment). 
The decrease in funding for FY 201 1 , as compared to FY 2010, reflects three key changes: (1) 
decrease Cl support requirements commensurate with decreased Cl staffing levels; (2) completion of 
the stand-up of the Office of Indian Energy Policy and Programs; (3) decreased funding for the DOE 
Indian Energy Summit and associated professional support which occur in FY 2010. 

• Technical Services 85 304 253 

Technical Services include Cl’s IT support costs for IT equipment, service and supplies, and time 
sharing services. 

■ Professional Services 185 3,373 193 

Professional Services include costs associated with the National Archives and Records 
Administration records handling and storage. Courier Services, office supplies and accessories, as 
well as data and information services and publications such as: Congressional Quarterly, National 
Journal - Hotwire including: Environment & Energy (E&E) Policy News, E&E Daily, Greenwire, 
E&E News PM, E&ETV; Newspapers such as the Wall Street Journal, Washington Post, and New 
York Times; Government Printing Qffice (GPQ) publications such as: Appropriation Materials 
Related to: Defense, Energy and Water Development, Interior & Related Agencies; and other 
Congressional information sources such as: House and Senate Telephone Directories, 

Congressional Record-Daily, United States Government Manual and the Congressional Directory. 
Costs also include all professional support, facility and other conference costs to coordinate and 
conduct the DOE Indian Energy Summit. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Other Related Expenses 1,288 1,629 1,243 

Other related expenses provides funding for employee training and development; services included in 
the business lines of the Working Capital Fund (which includes: office space, building operations and 
maintenance, postage, telephone service, printing and graphics, copying, network services, 
supplies/equipment, and corporate training services); electronic information sources (such as: 
subscription, licenses and maintenance of DOE DOCS for software. Congress Plus, operating and 
maintenance costs of the Standard Accounting and Reporting System (STARS), and other 
miscellaneous administrative business lines); and for purchase of goods and services from government 
accounts (such as: IT services provided under the eXClTE). Funds may also be used for personnel 
security investigations. The decrease in cost as compared to FY 2010 is commensurate with the 
reduced number of Cl staffing. 

• Purchase of Goods and Services 147 304 257 

Purchase of Goods & Services from Government Accounts include access to DOE’s CIO managed 
IT network and desktop maintenance and periodic refreshment funded though DOE’s CIO eXCITE 
and to support DOE’s e-GOV utilization. 

• Training 10 10 13 

Training for employee development and knowledge-skill maintenance. 

• Working Capital Fund 1,131 1^15 973 

DOE’s Working Capital Fund is a revolving fund established to address costs associated with 
building occupancy (rent), utility services (including: electric, gas, water and sewage), building 
maintenance and renovation, office supply, copying and printing, etc. 


Total, Program Direction 6,200 10,326 6,326 
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Explanation of Funding Changes 

FY 2011 vs. 
FY2010 
(SOOO) 

Salaries and Benefits . 233 

The net decrease in Salaries and Benefits is commensurate with the reduction of Cl 

staffing. 

Travel . 150 

With the stand-up of the Office of Indian Energy Policy and Programs as directed in 
Title V of the Energy Policy Act of 2005 . . to establish an Office of Indian Energy 

Policy and Programs” accomplished in FY 2010, and also sponsorship of the DOE 
Indian Energy Summit accomplished in FY 2010, and with the proposed decrease in Cl 
staffing in FY 2011, travel requirements are reduced. 

Support Services -3231 

Long-term professional services support was needed for planning and management of 
the DOE Indian Energy Summit in FY 2010, Additional funding beyond this request is 
not required. 

Other Related Expenses . 3 g 6 

The net decrease in Working Capital Fund costs (including: building occupancy, 
utilities, phones, etc.) is commensurate with the reduced number of Cl staffing. 


Total Funding Change, Program Direction ‘ 4,000 
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Support Services by Category 

(dollars in thousands) 


Support Services 




Technical Support Services 

85 

304 

253 

Management Support Services 

185 

3,373 

193 

Total, Support Services 

270 

3,677 

446 

other Related Expenses by Category 




(dollars in thousands) 

j 

FY2009 

FY 2010 

FY2011 

Other Related Expenses 




Purchase of Goo<k & Services from Gov’t Accounts (eXCITE) 

147 

304 

257 

Training 

10 

10 

13 

Working Capital Fund 

1,131 

1,315 

973 

Total, Other Related Expenses 

1,288 

1,629 

1,243 


FY 2009 

FY2010 

FY2011 
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Economic Impact and Diversity 
Funding Profile by Subprogram 


(dollars in thous^ds) 



Fy2009 

Current 

Appropriation 

Fy2009 

Current 

Recovery Act 
Appropriation 

FY20I0 

Current 

Appropriation 

FY2011 

Request 

Economic Impact and Diversity 





Program D section 

3,545 

500 

3,896 

4,033 

Minority Economic Impact 

855 

0 

2,775 

2,304 

Total, Econonuc Impact and Diversity 

4,400 

500 

6,671 

6,337 


Public Law Authorizations: 

P.L. 95-619, "National Energy Conservation Policy Act" (NECPA-1978) Section 641 of (42 U.S.C.7141) 

PL 102-486, “ Energy Policy Act of 1992” 

PL103-355 “Federal Acquisition Streamlining Act of 1994” 

1 5 use 637, “The Small Business Act” 

Executive Orders: 

12138 “Creating a national Women’s Enterprise Policy” 

13021 “Tribal Colleges and Universities” 

13157 “Increasing Opportunities for Women-owned Small Business” 

13160 “Increasing Opportunities for Service Disabled Veteran Business” 

13170 “Increasing Opportunities and Access for Disadvantaged Business” 

13216 “Improving Quality of Life of Asian Americans and Pacific Islanders” 

13230 "Educational Excellence for Hispanic Americans" 

13256 "Historically Black Colleges and Universities" 

Mission 

The mission of The Office of Economic Impact and Diversity is to advise the Secretary of Energy on the 
effects of energy policies, regulations, and other actions of the Department on all individuals, minority 
educational institutions, small and disadvantaged businesses, and minority banks. The Office of 
Economic Impact and Diversity (ED) consists of the offices of Minority Economic Impact and Small 
and Disadvantaged Business Utilization. 

Benefits 

Within the Departmental Administration appropriation, this program strengthens diversity goals 
affecting the workplace, minority educational institutions, small and disadvantaged businesses, and 
under-represented communities. It oversees implementation of partnerships with minority educational 
institutions and the small business community. The nation and the Department benefit from small 
business job creation and innovation in energy-related technology. 
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Economic Impact and Diversity 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY2010 

FY20n 


Minority Economic Impact 

Minority Educational Institution Support 

565 

1,533 

1,367 

Business and Commtinity Development 

240 

767 

607 

Data Analysis Development 

25 

297 

204 

Bank Deposit Financial Assistance 

25 

178 

126 

Total, Minority Economic Impact 

855 

2,775 

2,304 


Description 

The OfBce of Minority Economic Impact (OMEI) is mandated by statute and Executive Orders to advise 
the Secretary of Energy on the effects of energy policies, regulations, and other actions of the 
Department and its components on minorities, minority educational institutions and minority business 
enterprises. OMEI is also required to ensure that these groups are afforded an opportunity to participate 
fully in the energy programs of the Department. 

Benefits 

OMEI supports DOE’s goals to ensure full participation by minorities, minority educational institutions, 
small-disadvantaged businesses, and minority banks in the energy programs at the Department. 

• The Minority Educational Institutional Support Program provides guidance to minority 
educational institutions on how to access opportunities at DOE and provides scholarships and 
internships to underrepresented students, thereby providing a science, math and engineering 
pipeline for the future workforce of the Department. 

• The Business & Community Development Program provides technical assistance to small and 
disadvantaged businesses in order to more fully participate in the contract activities of the 
Department, which includes the Annual DOE Small Business Conference. 

■ Data Analysis Development supports research and analysis activities in order to determine the 
effects of DOE programs, policies, and regulations on minorities and minority communities. 
Supports Public Law 95-619 related to conducting socio-economic research relating to energy 
consumption and use patterns among minority populations in collaboration with the Energy 
Information Administration. 

■ The Bank Deposit Financial Assistance Program provides management and technical assistance 
for minority-owned banks participating in the DOE Minority Bank Deposit Assistance Program. 
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Detailed Justification 


(dollars in thousands) 


FY2009 


FY2010 


FY2011 


Minority Economic Impact 

Minority Educational Institution Support 565 1,533 1,367 

The Office Minority Economic Impact provides technical assistance to minority educational 
institutions on how to access opportunities at DOE, and promotes science-related degrees and 
energy-related careers to support the DOE workforce pipeline through internships and scholarships 
for students from minority institutions. 


Business and Community Development 240 767 607 

The Office Minority Economic Impact will develop and provide contracting information and 
management and technical assistance to small disadvantaged businesses through a variety of 
outreach events, including the annual Departmental small business conference, congressionally 
sponsored procurement conferences and Business Opportunity sessions. 

Data Analysis Development 25 297 204 

The Office Minority Economic Impact will collaborate with the Energy Information Administration 
to develop and conduct socio-economic research relating to energy consumption and use patterns 
among minority populations in support of Public Law 95-619. 

Bank Deposit Financial Assistance 25 178 126 

The Office Minority Economic Impact will provide management and technical assistance to 
minority banks in the DOE Minority Bank Deposit Program to ensure that member banks continue 
to extend credit to local minority and under-served communities. 


Total, Minority Economic Impact 855 2,775 2,304 
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Explanation of Funding Changes 

FY20n vs. 
FY 2010 
($ 000 ) 


Minority Economic Impact 

Minority Educational Institution Support 

Decrease reflects a reduced number (8 vs. 12) of technical assistance workshops for 

minority educational institutions on how to access opportunities at DOE through 

grants and procurement. Efforts will continue to double the number of minority 

educational institutions benefitting from Departmental programs and funding 

opportunities. -166 

Business and Community Development 

Decrease reflects efforts to partner with other agencies to sponsor one of the largest 

Federal procurement conferences in the country for small businesses. Participate in 8 

congressionally sponsored procurement conferences and continue to “Business 

Opportunity Sessions (“BOS”) to provide small businesses with training on doing 

business with the Department. - 1 60 

Data Analysis Development 

Change reflects drop in necessary funding for secondary phase of implementing the 
socio-economic research program in collaboration with the Energy Information 
Administration in support of Public Law 95-619 and provide an annual report. -93 

Bank Deposit Financial Assistance 

Decrease reflects a decrease in the number of banks participating in the Bank Deposit 
Financial Assistance Program. -52 


Total, Minority Economic Impact -471 
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Program Direction 
Funding Profile by Category 


(dollars in thousands) 


FY 2009 

FY 2010 

FY 2011 


Economic Impact and Diversity Program Direction 

Salaries and Benefits 

2,747 

3,091 

3418 

Travel 

60 

55 

56 

Support Services 

105 

136 

137 

Other Related Expet^es 

633 

614 

622 

Total, Economic Impact and Diversity Program Direction 

3,545 

3,896 

4,033 

Full Time Equivalents 

20 

20 

20 


Mission 

Program Direction provides the staffing resources and associated costs required to provide overall 
direction and execution of Office of Economic Impact and Diversity fimctions. The Office is committed 
to continuing the transformation of its management culture and increasing its focus on results. To 
accomplish this goal, the Office will continue to implement strategies to attract, motivate, train and 
retain a highly skilled and diverse workforce to meet the future needs of the nation and the Department 
of Energy. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


Salaries and Benefits 2,747 3,091 3,218 

Funding covers salary and benefits for 20 full-time and other than full time federal employees. The 
amount shown also includes cost of living adjustments. ED staff evaluates the Department’s response 
to Minority Education Institutions and the Small Business Community and monitors the Department’s 
Prime contractors’ compliance with workplace regulations. Beginning in FY 2009 the Office of Civil 
Rights will be funded in the Office of Hearings and Appeals and diversity flmctions will be funded in 
the Office of Human Capital Management. As a result, the FY 2009 FTE level of 20 is a reduction of 
12 FTE from FY 2008. 


Travel 60 55 56 

Funding covers the following activities: three site visits to review and monitor funded projects; 
meetings with minority education institutions; conduct outreach activities; conduct/attend training 
sessions; participate in procurement/contracting seminars; assess financial grants compliancy in the 
field; and conduct on-site visits to DOE field and M&O offices. 

Support Services 105 136 137 

Funding provides for training of Federal personnel in preparation of program plans surveys and 
technical analyses. 

Other Related Expenses 633 614 622 

Other related expenses include Working Capital Fund which supports utilities, telephone, rent, 
supplies, equipment, printing, graphics, copying, postage, STARS, other administrative support and 
business systems and functions. Other related expenses also funds surveys, outreach activities, 
oversight, special emphasis and commemorative events, specialized training for staff, and 
Departmental E-Govemment initiatives. 


Total, Program Direction 3,545 3,896 4,033 
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Explanation of Funding Changes 


FY20n vs. 
FY2010 
($ 000 ) 


Salaries and Benefits 

Funding covers salary and benefits for 20 full-time and other than full time federal 
employees. The amount shown also includes cost of living adjustments. 

Travel 

Minimal change in Program Direction. Escalating airfare and lodging costs are offset by 
increased use of alternatives to travel 

Support Services 

Minimal change in Program Direction. Increase results from the inclusion in program 
direction of 

Other Related Expenses 

Increased cost of computer workstations and network infrastructure technology upgrades 
needed to improve operational efficiencies and for the inclusion of field office printing 
costs. 


-1-127 


+l 


+1 


■+■8 


Total Funding Change, Program Direction 


-H37 


Support Services by Category 


(dollars in thousands) 


FY2009 

FY2010 

FY20U 


Technical Support 

Surveys Or Reviews of Technical Operations 

25 

28 

29 

Total, Technical Support 

25 

28 

29 

Management Support 

Training and Education 

10 

33 

33 

Reports and Analyses Management and General Administrative 

Services 

70 

75 

75 

Total, Management Support 

80 

108 

108 

Total, Support Services 

105 

136 

137 
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Other Related Expenses by Category 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 


Other Related Expenses 




E-Gov Initiatives 

10 

10 

10 

EXCITE 

123 

104 

105 

Working Capital Fund 

500 

500 

507 

Total, Other Related Expenses 

633 

614 

622 
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General Counsel 
Program Direction 

Funding Profile by Category 


(dollars in thousands/whole FTEs) 


Program Direction 

1 FY 2009 

1 FY 2010 

1 FY20U 

Salaries and Benefits 

23,301 

24,516 

28,476 

Travel 

80 

82 

82 

Support Services 

2,888 

2,944 

2,992 

Other Related Expenses 

4,964 

4,936 

5,104 

Total, Program Direction 

31,233 

32,478 

36,654 

Full Time Equivalents 

153 

153 

174 


Mission 

The Office of the General Counsel is responsible for providing comprehensive legal services and 
support to the Secretary and to all Departmental programs, except those relating to the Federal Energy 
Regulatory Commission. General Counsel assures that the Department operates in compliance with 
applicable laws and regulations. 


Detailed Justification 


(dollars in thousands) 

I FY2009 I FY2010 I FY2011 j 

Salaries and Benefits 23,301 24,516 28,476 

Provides funding in FY 201 1 for 174 full-time equivalent employees to include salaries, benefits, 
overtime, incentive awards, lump sum leave, SES and other performance awards, and unemployment 
compensation. 

Travel 80 82 82 

Provides funding for employees to attend hearings, depositions, and court proceedings. Provides 
funding for conference and training attendance. 

Support Services 2,888 2,944 2,992 

• NEPA 1,339 1,366 1,380 

Provides contractor support for technical analysis of Environmental Impact Statements and other 
documentation required by the National Environmental Policy Act. 

• Intellectual Property 149 152 150 

Provides for outside patent law firms to process intellectual property actions. 

• Alternative Dispute Resolution 50 50 52 

Provides for mediation contractor support. 

■ DOE/COE 613 641 715 

Funds DOE/Common Operating Environment IT services provided by the Office of the Chief 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

Information Officer. 

■ Information Technology 429 423 427 

Funds IT services that are GC dedicated such as; technician support, database 
programming/maintenance, etc. 

• Law Library 308 312 268 

Provides for law library personnel and materials. 

Other Related Expenses 4,964 4,936 5,104 

• Gov’t Agencies - Intellectual Property 340 346 343 

Provides for outside patent law firms to process intellectual property actions. 

■ Timesharing 338 344 348 

Provides for Westlaw and Lexis/Nexus access. 

■ Working Capital Fund 4,093 4,048 4,214 

Provides for GSA rent, telephones, printing/copying, supplies, mail, etc. 

■ Miscellaneous 193 198 199 

Provides for training, archive storage, E-Gov initiatives, hardware/software, courier service, 
office supplies/materials, security investigations, etc. 

Total, Program Direction 31,233 32,478 36,654 


Explanation of Funding Changes 


FY 201 1 vs. 
FY 2010 
($000) 

Salaries and Benefits 

Increase in salaries and benefits is due to general pay Increases, promotions, within- 

grade increases, and the addition of 21 FTEs. This level of funding will provide for the 

currently approved 153 FTEs plus 5 additional FTEs for the newly created GC Office of 

Enforcement which will enforce our EE regulations with consistency for the first time in 

the history of the Department and thereby save consumers money while protecting the 

environment, and 16 FTEs to provide legal services in the following areas, all of which 

presently, and will continue to, require increasing levels of legal services; NEPA 

compliance (3), Procurement (3), Intellectual Property (2), Legislative & Regulatory 

Law (1), Energy Efficiency (4), Electricity & Fossil Energy (1), and Personnel Law (2). -i-3,960 

Travel +0 

Support Services 

Increases (inflationary): NEPA ($14,000), Alternative Dispute Resolution ($2,000), 

DOE/COE ($74,000), and Information Technology ($4,000). 

Decreases: Intellectual Property ($2,000) and Law Library subscription reductions 

($44,000). +48 
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FY 201 1 vs. 
FY 2010 
($ 000 ) 

Other Related Expenses 

Increases (inflationary): Timesharing ($4,000), Working Capital Fund (inflationary and 
increase in BlackBerry units) ($166,000), and Miscellaneous ($1,000). 

Decreases: Intellectual Property ($3,000). +168 

Total Funding Change, Program Direction +4,176 


Support Services by Category 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Technical Support 




NEPA 

1,339 

1,366 

1,380 

Intellechial Property 

149 

152 

150 

Alternative Dispute Resolution 

50 

50 

52 

DOE/COE 

613 

641 

715 

Information Technology 

429 

423 

427 

Law Library 

308 

312 

268 

Total, Support Services 

2,888 

2,944 

2,992 

other Related Expenses by Category 




(dollars in thousands) 


FY 2009 

FY2010 

FY2011 

Other Related Expenses 




Government Agencies - Intellectual Property 

340 

346 

343 

Timesharing 

338 

344 

348 

Woridng Capital Fund 

4,093 

4,048 

4,214 

Miscellaneous 

193 

198 

199 

Total, Other Related Expenses 

4,964 

4,936 

5,104 
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Chief Human Capital Officer 
Program Direction 

Funding Profile by Category 


(dollars in thousands) 



FY 2009 1 

FY2010 

FY2011 1 

Headquarters 

Salaries and Benefits 

18,891 

22,158 

22,291 

Travel 

150 

210 

25 

Support Services 

6,751 

3,195 

1,275 

Other Related Expenses 

5,644 

3,974 

3,969 

Total, Headquarters 

31,436 

29,537 

27,560 

Full Time Equivalents 

161 

189 

189 


Mission 

The Office of the Chief Human Capital Officer (HC) provides leadership to the Department of Energy 
(DOE) on the impact and use of policies, proposals, programs, and partnership agreements and 
relationships related to all aspects of human capital management (HCM). The Office uses an integrated 
approach that links human resources, training and development, and diversity in developing, deploying, 
and assessing a full range of short and long-term HCM solutions, policies, and programs. HC 
proactively seeks solutions and approaches to serve the HCM requirements of the Department to 
advance and support the DOE mission by creating and implementing solutions that address workforce 
issues in the areas of recruiting, hiring, motivating, succession planning, competency development, 
training and learning, retention, retirement and diversity. HC also provides leadership and direction in 
dealings with the Office of Personnel Management (0PM), Government Accountability Office (GAO), 
the Merit Systems Protection Board (MSPB), Federal Labor Relations Authority (FLRA) and other 
Federal and non-Federal organizations relative to hiunan capital programs and policies. 


Improving Headquarters' Hiring Processes 

On January 6, 2010, the Deputy Secretary issued a Headquarters Hiring Reform memorandum on reform 
initiatives, which include a six-month pilot effective March 1, 2010, that provides Program Offices with 
expanded authority to complete Headquarters’ staffing and classification actions in the field. 

Initiatives being implemented by HC in FY 2010 and extending through FY 201 1 : 

• Institute a streamlined hiring process within all HQ organizations (including pilot programs) with 
reduced timeframes for process personnel actions. Streamlining actions will include; 
o limiting the number of questions in vacancy announcements; 
o streamlining the background investigation process; 
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o using a position description library that provides standardized position descriptions for 
the most commonly advertised job series and grade levels; and 
o standardizing other hiring tools such as job analyses, application questions, vacancy 
announcements, and suggested interview questions. 

• Utilize additional hiring strategies, such as open-continuous vacancy announcements, to attract a 
larger pool of qualified candidates. 

• Submit requests to OPM in order to: 

o obtain additional Senior Level (SL) and Scientific/Professional (ST) allocations 
o obtain approval for DOE use of special hiring flexibilities already supported by OPM 

• Launch an aggressive corporate recruitment initiative. 

• Deploy an automated tracking system to monitor timeframes for completing hiring actions and 
provide tracking reports regularly to the Chief of Staff and program customers; 

• Include metrics related to hiring actions in the performance plans of responsible program 
managers, hiring managers, human resources managers and staff. The metrics must address the 
average length of time to process hiring actions. In addition, customer feedback will be 
considered in evaluating performance. 

In addition, the Department of Energy implemented the Operations Management Council chaired by the 
Deputy Secretary, which includes the leadership of the four major mission-support functions: human 
capital, acquisition, financial management, and information technology along with representatives from 
key program offices. 
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Detailed Justificatioii 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Salaries and Benefits 18,891 22,158 22,291 

Provides funding for 189 full time equivalents (FTEs) to include salaries and benefits. In addition, 
funding is also provided for workers’ compensation payments on behalf of all employees funded 
through the Departmental Administration (DA) appropriation. 


Travel 

Essential Staff Travel for HC employees. 

150 

210 

25 

Support Services 

6,751 

3,195 

1,275 


The areas of support include computer support, project management and performance, strategic 
plaiming, automated data processing, delivery of training, database maintenance, human resource 
systems operations, and HC technical support. Includes key support of the following programs; 
Recruitment; Corporate Intern Program (CCIS); Drug Testing Program; Employee Assistance 
Program; Corporate Human Resource Information System (CHRIS); HQ Health Care Services; 
Labor/Management Relations; Disability Services; Corporate Learning Services, Career Development 
Programs, including a Senior Executive Service Candidate Development Program (SESCDP); HC 
Core Contractors; and Staff Training. 

• E-Gov Initiatives 925 0 0 

No funding is requested in FT 201 1 to support the Shared Service Center (SSC) migration to full 
HR Line of Business. DOE’s Corporate Human Resource Information System (CHRIS) is 
currently projected to meet full agency demands through FY 2011. 

■ Drug Testing Program 500 300 250 

Funding is requested to support maintenance of the current mandated DOE Drag Testing Program 
(Executive Order 12564 and 10 CFR 707). 

■ CHRIS 375 425 475 

Funding supports National Energy Technology Laboratory (NETL) staff, who provide support for 
critical automated actions, testing, development, evaluation, guidance, and Hot Line support of 
the DOE Corporate Human Resource Information System (CHRIS); most notably mass 
processing of annual performance awards, cost of living adjustments for DOE Federal employees, 
and SES bonuses and pay adjustments. 

• HQ Health Care Services 600 475 475 

Funding supports operation of two Headquarters (HQ) health centers at the Forrestal and 
Germantown facilities. Services include; emergency response; travel immunizations; fitness-for- 
duty and pre-employment physical exams; and general occupational health concerns. 

■ SES Candidate Development Program 700 700 0 

No new SES career development program is anticipated in FY 2011. 

• HC Core Contractors 1,000 1,108 0 

No new funding for HC’s Core Contractor group is needed in FY 201 1. 

■ Staff Training 115 54 0 

No new Staff Training is funded for HC employees. 

• Corporate Learning Services 425 0 0 

No additional funding for Corporate Learning Services is needed in FY 2011. 
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(dollars in thousands) 

FY2009 I FY2010 | FY2011 | 


■ Miscellaneous Support Services 2,111 133 75 

Funding will be provided for mandated Disability Services and Enterprise Training Service (ETS) 
Albuquerque duty station supplies and services. 

Other Related Expenses 5,644 3,974 3,969 

Includes key support of the following programs: Office Administration (HC-intemal); Other 

Persotmel Services; HC Security Initiatives; HC Continuity of Operations (COOP); Automation 

Initiatives (Cyber-security, Social Networking, Recruitment One-Portal, Hiring Management); 

Succession & Workforce Plaiming; Performance Management; E-Performance; Secretary of Energy 

Awards Program; Multi-Sector Workforce; standard IT services under the DOE Common Operating 

Envirorunent (DOECOE); rent to GSA for the ETS Albuquerque Operations Center (AOC); and 

Working Capital Fund (WCF) intfastracture to support HC employees. 

■ WCF 2,980 2,810 2,819 

Finances infrastmcture services under the Working Capital Fund (WCF) for HC at HQ. 

■ DOECOE 787 818 874 

Supports Federal and contract staff, goods and services under the DOE Common Operating 
Envirorunent (DOECOE), which stipulates the common approved automation equipment and 
software for DOE employees as well as providing basic technical support. 

■ Award Programs 201 75 0 

No funding is requested for the DOE-wide awards program in FY 2011. 

■ Performance Management 500 0 0 

No funding is requested for the Performance Management initiative in FY 201 1. 

■ Automation Initiatives 335 0 0 

No funding is anticipated for HC Automation Initiatives in FY 201 1 . 

• Miscellaneous Other Related Expenses 841 271 276 

Additional funding to support: rent to GSA for a leased facility housing our Albuquerque duty 
station; Office Administration - internal office supplies, non-DOECOE software and equipment; 
Other Personnel Services to include mandated CHCO Council fee, and 0PM Administrative Law 
Judge fee. 


Total, Program Direction 31,436 29,537 27,560 
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Explanation of Funding Changes 

FY 2011 vs. 
FY2010 
($ 000 ) 


Salaries and Benefits 

Increase in salaries and benefits is due to general pay increases, promotions, and within- 

grade increases for the target level of 1 89 FTEs. +133 

Travel 

Funding is requested for essential HC Staff Travel only. -185 

Support Services 

Changes result from the adjustment of the following programs/initiatives: 


Drug Testing Program 

Minor decrease for the Drug Testing Program. 

-50 

CHRIS 

Minor increase for CHRIS (NETL) support. 

+50 

SES Candidate Development Program 

No new class is anticipated for FY 2011. 

-700 

HC Core Contractors 

This activity is not funded in FY 201 1. 

-1,108 

Staff Training 

No funding is provided for HC Staff Training. 

-54 

Miscellaneous Support Services 

Minor decrease in Miscellaneous Support Services. 

-58 


Other Related Expenses 

Changes result fi-om the adjustment of the following programs/initiatives: 


• WCF 

Increase results from minor annual cost adjustments for WCF. +9 

■ DOECOE 

Increase results from minor cost adjustments for DOECOE. +56 

• Award Programs 

No funding requested for Award Programs. -75 

• Miscellaneous Other Related Expenses 

Minor increase for Miscellaneous Other Related Expenses. +5 


Total Funding Change, Program Direction -1,977 
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Support Services by Category 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Support Services 




Training and Education 

115 

54 

0 

Management Support, Other 

6,636 

3,141 

1,275 

Total, Support Services 

6,751 

3,195 

1,275 

Other Related Expenses by Category 




(dollars in thousands) 


FY2009 

FY2010 

FY2011 

Other Related Expenses 




Rent to GSA 

0 

200 

225 

Other Services 

2,664 

964 

925 

Working Capital Fund 

2,980 

2,810 

2,819 

Total, Other Related Expenses 

5,644 

3,974 

3,969 
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OfTice of Management 

Program Direction 
Funding Profile by Category 


(dollars in thousands/whole FTEs) 


FY2009 

FY2010 

FY20U 


Headquarters 

Salaries and Benefits 

38,556 

40,489 

42,995 

Travel 

1,002 

1,002 

1,334 

Support Services 

12,022 

20,022 

13,511 

Other Related Expenses 

16,210 

16,943 

16,943 

Total, Headquarters 

67,790 

78,456 

74,783 

Full Time Equivalents 

288 

281 

285 


Mission 

The Office of Management (MA) provides the Department of Energy (DOE) with centralized direction 
and oversight for the full range of management, procurement and administrative services. MA’s 
management activities include project and contract management policy development and oversight, and 
delivery of procurement services to DOE Headquarters organizations. Administrative activities include 
the management of Headquarters facilities and the delivery of other services critical to the proper 
functions of the Department. MA also fulfills the statutory responsibilities of the Chief Acquisition 
Officer, and through the Office of Procurement and Assistance Management, serves as DOE’s Senior 
Procurement Executive. 


These efforts will be accomplished through: 

■ Engineering and Construction Management - provides corporate processes for and oversight of 
DOE'S capital assets including environmental cleanup projects and real property; drives 
improvement in projects, facilities and infrastructure management systems; integrates sound 
fiscal acquisition and business practices into management of projects and facilities and 
infrastructure; conducts external independent reviews of capital asset construction projects; and 
manages the Program and Project Management Career Development Program to train and certify 
DOE'S federal project directors; 

■ Procurement and Assistance Management - develops, implements, and maintains DOE-wide 
policies, procedures, programs, and management systems pertaining to acquisition, financial 
assistance, personal property management, and contractor resource management; and provides 
operational procurement services to Headquarters elements; 
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■ Administration - provides Departmental oversight and support for printing and mail services; 
and Headquarters support for facilities and assets management, safety and occupational health; 
travel, transportation, and messenger/courier services; moving, WMehousing, supplies, copier and 
space management; and manages the Departmental Foreign Travel and Exchange Visitor 
Program; 

■ Scheduling and Advance - manages scheduling and travel preparations for the Office of the 
Secretary; 

• Aviation Management - manages all DOE-owned aircraft and contract aviation services for the 
Department world-wide by developing and implementing policies and procedures, providing 
technical and management assistance to program leaders and field elements with aviation 
responsibilities and by conducting independent oversight over all DOE elements who own or use 
aviation as a part of their mission; thereby, ensuring aviation operations are safe, secure, efficient 
and effective; 

■ Executive Secretariat - facilitates quality document management; ensures the timely delivery of 
executive commitments and information; serves as the Department's Federal Preservation 
Officer; and oversees the Department's Federal Advisory Committee Program; and 

■ Information Resources - implements the Department’s Freedom of Information Act and Privacy 
Act programs; and manages the Department’s Directives Management and Delegation of 
Authority System, and the Headquarters Library Services. 


Detailed Justification 


(dollars in thousands) 

FY2009 I FY2010 j FY2011 ~1 


Salaries and Benefits 38,556 40,489 42,995 

Provides funding for 285 full time equivalents to include salaries, overtime, incentive awards, lump sum 
leave, and SES and other performance awards. Request includes the increase of (4) FTEs to support the 
Directives Management Program. 

Travel 1,002 1,002 U34 

Provides funding for staff travel; all travel associated with scheduling and logistics for Secretarial trips; 
and travel associated with program oversight and evaluation, procurement, project engineering, and 
construction management activities; also includes the rental of vehicles from the General Services 
Administration (GSA) motor pool and the DOE fleet. 

Support Services 12,022 20,022 13,511 

o External Independent Reviews (EIRs) 4,203 4,203 4,203 

Finances EIRs, which provide assurance that projects are being executed at the proposed 
performance baseline (scope, cost, and schedule). EIRs ensure the validity of the Department 
of Energy’s (DOE’s) projects’ performance baselines prior to budget requests. DOE Order 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

413.3A, “Program and Project Management for the Acquisition of Capital Assets”, requires that 
EIRs be conducted by the Office of Management (MA) for projects greater than $I00M for 
major programs and greater than $5M for others lacking Project Management Support Offices. 

o Earned Value Management System (EVMS) 1,492 1,492 1,492 

EVMS is an industry-accepted process to ensure that projects are completed on cost, schedule 
and within scope against a baseline; enables trend analysis and evaluation of estimated cost at 
completion; and provides a sound basis for problem identification, corrective actions and 
management re-planning. These metrics are effective summary-level project measurements that 
senior executives can use to assess current project and program status. 

o Project Assessment and Reporting System 

(PARS) 1,240 3,240 1,000 

PARS provides project status and assessment information for senior management and other 
stakeholders (to include the Government Accountability Office (GAO), the Office of 
Management and Budget, and Congress). Current funding will be used to complete system 
configuration and deployment across the department. 

o Foreign Travel Management Program 550 550 550 

The Foreign Travel Management System (FTMS) is the DOE-HQ corporate electronic database 
that manages and tracks official foreign travel for DOE federal and contractor persoimel. Funds 
also cover the costs of support including administrative support to address Department-wide 
issues pertaining to the Foreign Travel Management Program. 

o Acquisition Career Management Program 700 700 0 

Acquisition Career Management Program (ACMP) provides a training and career development 
certification program for contracting, purchasing, financial assistance, personal property 
management, contracting officers and contracting officer’s representatives. The purpose of the 
program is to ensure that the acquisition workforce has the knowledge and skills necessary to 
effectively fulfill their mission requirements. 

o ProJNet 0 300 300 

ProjNet is a database information technology system used to promote sharing of lessons learned 
and best practices in project management necessary to address our lack of a project 
management lessons learned system. This system will support MA’s efforts to resolve project 
management deficiencies noted on the GAO High Risk list. 

o Facilities and Infrastructure 

TrainingAVorkshop (Carbon Reduction) 0 200 200 
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(dollars in thousands) 

I FY2009 I Fy2010 | FYlOllH 

Funding is required to improve overall real property management through the generation of 
additional analytical tools and processes related to space allocation and carbon 
management. The funds will be used to establish standards for space management and carbon 
reduction to help managers right-size their real property portfolio. Funds would also be used to 
conduct a workshop to share best practices in facilities' carbon reduction and energy 
conservation through effective space management policies. 

o Contract - Project Management Reform 0 5,000 1,429 

Funding is provided to continue the study and implementation of future transformational 
enhancements of DOE’s current contract and project management initiatives; to benchmark 
procedures/systems and tools utilized by other Federal entities to capture project performance 
statistics against industry standards, contractor’s past performance and best practices of major 
acquisition programs; to complete the balance of the Root Cause Analysis (RCA) Corrective 
Action Plan (CAP) Measures and Studies for project management improvements; and to include 
the roll-out of the new staffing algorithm, resourcing plans and the study of the current 
organizational stracture in support of project execution. 


o Other 3,837 4,337 4,337 

Finances management and professional support services; studies, analyses and evaluations; and 
engineering and technical services. Areas of support also include project management control 
and performance, facilities and infrastracture, FAIR act, contract management and 
administration, automated data processing, operation of the Headquarters virtual technical, 
database maintenance, historic preservation, and aviation assessments. 


Other Related Expenses 16,210 16,943 16,943 

o Training 108 133 133 

Provides training and course registration costs for MA employees for essential training 
activities. 

o E-Government Initiatives 45 45 45 

Funding supports Department-wide E-Govemment Initiatives such as Integrated Acquisition 
Environment, lAE Dunn and Bradstreet, and Grants.gov. 

o DOECOE 1,390 1,390 1,390 

Includes funding for the Office of the Chief Information Officer for the delivery of computer 
and network services through the Department’s Extended Common Integrated Technology 
(DOECOE) program. 
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(dollars in thousands) 

r FY2009 I FY2010 | FY2011 | 

o Working Capital Fund 12,302 12,774 12,774 

The Working Capital Fund covers non-discretionary costs such as space utilization, computer 
and telephone usage, mail service, supplies and electronic services. Funding also supports MA 
office expenditures for printing and reproduction, and telecommunication needs. 

o Other 2,365 2,601 2,601 

Finances the acquisition of goods and services for support MA’s mission, not classified as 
support services. 


Total, Program Direction 


67,790 78,456 74,783 


Explanation of Funding Changes 


FY2011 vs. 
FY2010 
($ 000 ) 


Salaries and Benefits +2,506 

Increase is the net result of the government-wide Cost Of Living Adjustment 

(COLA) increase of $1,764K for personnel-related costs to fully fund MA’s 

requested full-time equivalent employees, and an additional 4 FTEs for the 

Directives program ($742K). The additional four FTEs will enable DOE to add 

senior analytical capability and skills for reviewing and issuing polices. . 

Travel + 332 

Increase is to support Procurement Management Reviews (PMR), the Root Cause 

Analysis and EVMS travel. Increased travel funding will also support the NAPA 

Panel Study recommendations. Project Management, and GAO high risk corrective 

actions (e.g.. Integrated Project Teams; streamline Business Clearance Review 

process). 


Support Services 


Project Assessment and Reporting System (PARS) -2,240 

Decrease in funding is a result of the completion of the planning, design, and 
development phases of PARS. Current funding will be used to complete system 
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FY2011 vs. 
FY2010 
($ 000 ) 


configuration and deployment across the Department. 

Acquisition Career Management Program -700 

Decrease in funding is in support of the Administration’s initiative to finance this 
requirement under the Acquisition Workforce Improvement Program which will 
serve to increase the capability, capacity, and efficiency of the acquisition workforce. 

Contract - Project Management Reform 

Funding allows the further implementation of the Contract - Project -3,571 

Management Reform Initiative. 


Total Funding Change, Program Direction 


-3,673 
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FY2011 vs. 
FY 2010 
($ 000 ) 


Support Services by Category 


(dollars in thousands) 



FY 2009 1 

FY 2010 

FY2011 

Management Support 

Reports and Analyses Management and General 
Administrative Services 

12,022 

20,022 

13,511 

Total, Management Support 

12,022 

20,022 

13,511 

other Related Expenses by Category 



(dollars in thousands) 



FY2009 1 

FY2010 

FY2011 

Other Related Expenses 




Other Services 

2,442 

2,678 

2,678 

Training 

108 

133 

133 

Purchases from Government Accounts 

434 

434 

434 

Supplies and Materials 

722 

722 

722 

Equipment 

202 

202 

202 

Working Capital Fund 

12,302 

12,774 

12,774 

Total, Other Related Expenses 

16,210 

16,943 

16,943 
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Office of Policy and International Affairs 
Funding Profile by Subprogram 


(dollars in thousands) 



FY2009 

Current 

Appropriation 

Fy2009 
Current 
Recovery Act 
Appropriation 

FY20I0 

Current 

Appropriation 

FY20n 

Request 

Policy and International Affaire 
Program Direction 

19,469 

0 

19,296 

19,296 

Policy Analysis and Systems 
Studies 

1,000 

0 

1,159 

1,159 

Environmental Energy Policy 
Analysis 

531 

0 

528 

528 

Climate Change Technology 
Program 

2,000 

0 

9,270 

9,270 

Total, Policy and International 
Affaire 

23,000 

0 

30,253 

30,253 


Mission 

The Office of Policy and International Affairs (PI) serves as the primary advisor to the Secretary and the 
Department on energy and technology policy development, analysis and implementation, and leads 
doe’s international energy initiatives. The policy analysis and international liaison work of PI is 
primarily performed by federal persotmel and funded through Program Direction, although PI also 
requires some support services funds to obtain the analysis tools and data, and economic models 
necessary to conduct policy analysis and fulfill other responsibilities. 

Benefits 

PI provides cross-cutting energy policy development and analysis that enables DOE to assess and 
respond to energy challenges ranging from current energy price and market volatility to the long term 
technology transitions necessary to reduce U.S. dependence on oil and greenhouse gas emissions. 

• Pi’s analysis of the regulatory and other factors affecting current energy markets, and its 
assessment of policy options for addressing these issues, are key to the Administration’s ability 
to quickly respond to market developments. 

• Pi’s unique ability to integrate cross-sectoral and multi-technology assessments enables it to 
develop integrated strategies for addressing national long term energy challenges. 

• Pi’s efforts in the international arena also contribute directly to the resolution of both current and 
future energy challenges. 

PI oversees all of the Department’s multilateral and bilateral relationships and agreements, as well as 
directly representing DOE and the U.S. government in a broad range of international organizations, 
forums, and cooperative ventures. These relationships and agreements support achievement of U.S. 
objectives, including; 

• the creation of competitive energy markets essential to increasing investment in energy 
development and infrastructure globally; 
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• the establishment of effective policies for improving efficiency and utilizing renewable 
resources; and, 

• the support of cooperative efforts to develop the energy technologies necessary to reduce oil 
dependence and greenhouse gas emissions. 

Pi’s work with energy-producing countries has resulted in policy and regulatory reforms that have 
increased private investment in energy resource development and infrastructure (such as oilfields, 
pipelines, etc.), thereby increasing the diversity of energy supplies for the U.S. 

In each of these areas, PI plays a unique and critical role within the DOE organization. 

Energy Diversity 

As the world’s largest producer and consumer of energy resources, the U.S. must play a leading role in 
ensuring a secure energy future. A major focus of Pi’s domestic and international efforts is the 
development and implementation of policies to increase U.S. energy options, reduce our dependence on 
oil, and enhance the capability of markets to respond to supply dismptions and to adjust to changing 
circumstances. These goals are pursued through the development of domestic regulatory and economic 
policies, as well as active cooperation with a broad range of countries and international organizations 
representing all regions of the world, and all stages of energy and economic development. PI supports 
the achievement of these objectives by: 

Increasing supplies of energy from more diverse domestic and foreign sources by: 

• Developing policies to spur domestic energy production. 

• Fostering energy resource investments and development in a broad range of countries. 

• Analyzing the strengths and weaknesses of key international energy organizations, including, but not 
necessarily limited to, the International Energy Agency (lEA), International Atomic Energy Agency 
(IAEA), Asia-Pacific Economic Cooperation (APEC), and Latin American Energy Organization 
(OLADE), with a view toward crafting an overall U.S. government approach to the optimal use of 
international energy organizations to further US international energy policy goals. 

Reducing U.S. demand for oil through improvements in motor vehicle fuel economy and the 
introduction of alternative energy sources by: 

• Developing strategies for substantially improving motor vehicle fuel economy, without endangering 
public safety or the competitiveness of domestic vehicle manufacturers. 

• Assessing options for enabling alternatives to petroleum products to be increasingly introduced in 
the transportation sector. 

• Transferring to other countries U.S. experience in developing and promoting the adoption of fuel 
economy technologies and alternative transportation fuels. 

Enhancing the ability of markets to respond to energy market disruptions, and to adjust to changes in 
motor fuel regulations and sources by: 

• Examining the role of state and federal fuel quality and content requirements on market 
responsiveness and overall price levels. 

• Encouraging energy market reforms, both domestically and internationally, which increase 
competition and responsiveness to changing market conditions. 
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• Periodically assessing the adequacy of U.S. markets, strategic energy reserves and emergency 
response agencies to mitigate the impacts of energy supply disraptions. 

• Ensuring that U.S. companies and agencies are prepared to coordinate their emergency response 
activities with the International Energy Agency and other international fomms. 

Environmental Impacts of Energy 

The U.S. and other countries require technology and policy instruments necessary to meet energy 
security and economic growth objectives, while at the same time improving environmental quality. This 
objective is pursued through the development of advanced technologies capable of substantial reductions 
in emissions, market-based regulatory strategies and other policies, and the initiation and active support 
of cooperative international and voluntary program efforts. PI activity in this area includes: 

Developing and overseeing the implementation of effective strategies for addressing the risks posed by 
global climate change; 

• Implementing a Climate Change Technology Program that balances the government’s research and 
technology development priorities to ensure that resources are directed to areas likely to produce the 
greatest long-term benefits. 

• Assessing market-based strategies for encouraging the adoption of climate-friendly technologies and 
other actions to reduce greenhouse gas emissions. 

• Supporting international efforts to enhance our understanding of climate change science and the 
options for controlling greenhouse gas emissions, as well as efforts to develop and adopt 
technologies to reduce global greenhouse gas emissions intensity. 

• Analyzing policy options for preventing adverse climate change impacts. 

Ensuring that environmental policies are designed to achieve key environmental objectives while 
minimizing their potential adverse impacts on energy security or the economy. 

• Working closely with the Environmental Protection Agency and other Federal agencies to ensure 
that energy technology developments, the effects on energy markets and security, and the potential 
benefits of market-based strategies are fully considered during the development of environmental 
regulations and policies. 

• Ensuring that priorities for the development and deployment of advanced energy technology 
priorities reflect potential environmental benefits and costs. 

• Encouraging efforts to improve energy efficiency or switch to alternative fuels, especially when such 
shifts have both environmental and energy security benefits. 

• Developing strategies that strengthen environmental protection by enabling the private sector to 
more effectively anticipate and plan necessary investments, by using market-based regulatory 
mechanisms and by select governmental incentives. 

• Supporting international efforts, such as the U.S. Clean Energy Initiative (CEI), the U.S. Clean 
Energy Technology Export Initiative (CETE) and the Renewable Energy and Energy Efficiency 
Partnership (REEEP) that are designed to achieve, through public-partnerships, both energy and 
environmental objectives, with a focus upon market development of cleaner, more efficient energy 
technologies and through commercializing financing, “market pull/market push” strategies and 
infrastructure building efforts to increase the competitiveness of U.S. clean energy technology 
exports. 
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Energy Infrastructure 

The capacity and quality of the U.S. energy sector’s infrastructure are key to its reliability and 
eificiency, as well as to its ability to accommodate new sources of supply. PI pursues these objectives 
by: 

• Assuring sufficient reliable capacity for importing, refining, generating, and distributing energy 
within the North America: 

• Encouraging increased private investment in the North American Liquid Natmal Gas (LNG) market, 
oil refining and energy distribution systems. 

• Assessing options for ensuring that U.S. refining and distribution systems can accommodate the 
introduction of fuels derived from unconventional oils, synthetic fuels and other new energy 
resources. 

• Exploring options for creating a motor vehicle fuel distribution system that is capable of 
accommodating new technologies and fuels, including biofuels, net-based electricity for plug-in 
hybrids and, ultimately, hydrogen. 

Energy Productivity 

The economic efficiency of the U.S. energy sector is critical to the success of the U.S. economy. Well 
functioning and competitive energy markets are one means of ensuring that productivity, but this 
objective is also supported by the development and deployment of improved energy supply and end-use 
technologies. PI pursues these objectives by: 

• Encouraging the development of innovative financing mechanisms and incentives to accelerate 
the introduction of new supply and end-use technologies. 

• Developing strategies and policies that foster energy efficiency investments domestically and 
internationally, including expansion of energy efficiency standards where appropriate. 

• Ensuring that existing efforts to encourage or require improved energy efficiency maximize the 
long term benefits for consumers. 
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Policy and International Affairs 
Program Direction 



Funding Profile by Category 




(dollars 

in thousands/whole Fi ts) 


1 FY2009 1 

FY2010 T 

FY201i 

Headquarters 

Salaries and Benefits 

i6,014 

16,331 

16,331 

Travel 

724 

740 

740 

Other Related Expenses 

2.731 

2,225 

2,225 

Total, He^uarters 

19,469 

19,296 

19,296 

Total, Full Time Equivalent 

120 

120 

120 


Salaries and Benefits 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


16,014 16,331 16,331 


In FY 2011, most of Pi’s program work will be perfonned by federal personnel. This includes salary 
and wages, overtime pay, cash incentive awards, lump sum leave payments and performance awards. 


Travel 


724 740 740 


These funds are used for international travel to support Departmental global dialogue addressing 
energy security issues, as well as domestic travel to encourage our national energy policy initiatives 
and programs. They also fund travel to meetings relevant to domestic and international energy, 
science and technology, and environmental policies, as well as meetings with stakeholders and energy 
policy professionals. 

Other Related Expenses 2,731 2,225 2,225 

The FY 201 1 request provides funding for various operating expenses including working capital fund 
expenditures, information technology support and acquisition, LAN administration, E-Gov, 
subscriptions, training, and interpreters. 


Subtotal, Program Direction 19.469 19.296 19.29 6 

Total, Program Direction 19,469 19,296 19,296 
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Explanation of Funding Changes 

FY 2011 vs. 
FY 2010 
($ 000 ) 


Total Funding Change, Program Direction 


0 
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Other Related Expenses by Category 


(dollars in thousands) 


Other Related Expenses 

1 FY 2009 1 

FY2010 1 

FY2011 1 

Training 

101 

103 

103 

Working Capital Fund 

1,770 

1,809 

1,809 

Miscellaneous 

860 

313 

313 

Total, Other Related Expenses 

2,731 

2,225 

2,225 
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Policy Analysis and Systems Studies 
Funding Schedule by Activity 


Policy Analysis and Systems Studies 


(dollars in thousands) 


FY2009 


FY2010 


FY2011 


1,000 1,159 1,159 


Some of the program work of PI is accomplished via contract efforts funded in Policy Analysis and 
System Studies. PI often requires access to policy analysis tools, data and economic models available 
only in the private sector. 


Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

Policy Analysis and System Studies 1,000 1,159 1,159 

• PI Energy Modeling Activities 

Funding will be used to update Pi's U.S. energy supply and demand models, and U.S. - and World- 
MARKAL models (MARKAL is a generic model used to predict the evolution over decades of 
specific energy systems) and other quantitative analysis tools. PI requires improved modeling 
capabilities in all energy sectors from primary energy (e.g., fossil fuels, renewable energy, nuclear) 
to energy conversion (e.g., refineries, heat production, electricity production, hydrogen production, 
coke ovens) to final energy products (e.g., motor fuels, electricity, hydrogen, heat) to energy 
technologies in final demand (e.g., industry, transport, buildings) and finally to energy service 
demand (e.g., travel, cooling, heating, power). These capabilities provide a greatly expanded basis 
to support key Administration policy initiatives with prompt and logically consistent analysis of 
different policy scenarios; also provides cost-benefit analysis for Administration proposals. 

• Transportation Energy Efficiency Analysis 

Examine fuel economy standards for light and heavy duty vehicles, methods of improving fuel 
economy, potential use of alternative fuel vehicles, impacts on domestic and foreign 
manufacturers, vehicle price impacts, and effects on safety, and air quality. Analysis will provide 
comparison of impacts from 2010 to 2030. Additionally methods for evaluating the effects vehicle 
efficiency standards have on vehicle miles travel and evaluating the energy security premium for 
policies that reduce petroleum consumption. 

• Energy and Water 

The growing demand for energy will increase demand for water to develop, transport, and process 
energy and energy fuels. This will impact fossil, nuclear, hydro, and biofuels. This task will 
quantify, at the regional level, the significance of water as a consfraint on energy development. It 
will also identify cases in which energy development has been hampered and to ascertain the 
contribution of water resource limitations on energy development. 
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(dollars in thousands) 

I FY20()9 I FY2010 | FY2011 


• S&T Policy Studies: 

Funds will be used to conduct studies that examine what kinds of public policies will accelerate the 
deployment and commercialization of technologies that enhance a diverse energy supply and 
improve the energy inifastructure. The studies will examine various market policies that stimulate 
the deployment and commercialization of advanced energy supply, conversion, and demand 
reduction technologies. 

• Energy Market Disruptions 

Funds will be used to continually assess the likelihood and effects of energy supply disruptions and 
analyze government actions to avoid or minimize adverse effects. 


Total, Policy Analysis and System Studies 1,000 1,159 1,159 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 


0 

Total Funding Change, Policy Analysis and System Studies 0 
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Environmental Energy Policy Analysis 
Funding Schedule by Activity 


(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Environmental Energy Policy Analysis 531 528 528 

PI is the Department’s lead representative in interagency, intergovernmental, and international 
proceedings relating to climate change. Some of the program work of PI is accomplished via contract 
efforts funded in Environmental Energy Policy Analysis. 

Benefits 

The U.S. and other countries require technology and policy instruments necessary to meet energy 
security and economic growth objectives, while at the same time improving environmental quality. This 
objective is pursued through the development of advanced technologies capable of substantial reductions 
in emissions, market-based regulatory strategies and other policies, and the initiation and active support 
of cooperative international and voluntary program efforts. PI activity in this area includes: 

• Developing and overseeing the implementation of effective strategies for addressing the risks 
posed by global climate change; and 

• Ensuring that environmental policies are designed to achieve key envirorunental objectives while 
minimizing their potential adverse impacts on energy security or the economy. 

Detailed JustiOcation 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 I 

Environmental Energy Policy Analysis S31 S28 528 

• Input to Federai Rulemakings with Potential Energy Effects 

Identify key rulemaking activities that could affect energy development and use, and analyze the 
potential economic, energy and envirorunental impacts. Where such impacts appear significant, suggest 
alternative approaches for meeting the objectives. 

• Market Assessment of Low Green House Gas Fuels Standards 

Analysis will explore domestic and international renewable and alternative fuel production potential, the 
feasibility of the current petroleum fuel production, as well as the transportation and distribution 
infrastructiue to incorporate renewable fuels, alternative fuels, and feedstocks into existing or alternative 
fuel in the retail market. 
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• Cost-Effective Incentives for Clean Energy Market Development: 

■ Domestic. Evaluate costs/benefits of alternative policy interventions and financial 

instruments to spur domestic marketplace investment in commercial deployment of clean 
energy technologies for more efficient, productive, sustainable, and environmentally 
sound use of energy resources. Support development of cost-effective policy instruments 
which complement Administration and private sector technology innovation efforts, 
especially options that minimize use of federal resources, maximize use of market forces, 
and leverage private sector resources. Build on developed commercial risk frameworks; 
conduct business case studies; perform analyses that address core drivers, risks, and costs 
of investment in targeted energy market segments; and evaluate leading options through 
specific cases/pilots, focusing on industrial gasification, distributed energy and bio- 
refineries. 

• International. Conduct outreach, build innovative and replicable analytical and 
measurement tools, and form partnerships to improve the uptake of clean energy 
technologies in emerging markets. Drawing from experience in U.S. domestic markets 
and in consultation with private partners, provide leadership to other U.S. government 
agencies and donors in developing innovative solutions to market barriers. This includes 
targeted incentives, financial products, practical policies and appropriate pre-feasibility 
studies. Organize interagency cooperation to accomplish goals and engage other donor 
governments, International Financial Institutions, host governments, technology vendors, 
project developers, interested investors and other parties as appropriate. 

■ Integrated Analysis of Large Scale Carbon Capture and Storage (CCS) Technology 

Project utilizes model of current and anticipated future technology options to examine feasibility of 
incorporating carbon capture technology as an alternative to meeting efficiency improvements for 
existing plants. As CCS activities progress, this analysis would support inevitable policy and legal 
issues that would emerge with commercialization, especially with regard to Federal and State 
responsibilities. To be done in collaboration with the Office of Fossil Energy. 


Total, Environmental Energy Policy Analysis 531 528 528 


Explanation of Finding Changes 


FY201! vs. 
FY 2010 
($ 000 ) 


0 

Total Funding Change, Environmental Energy Policy Analysis 0 
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Climate Change Technology Program 
Funding Schedule by Activity 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

Climate Change Technology Program 2,000 9,270 9,270 


The Office of Policy and International Affairs has a leadership role in the area of climate change technology 
through the Climate Change Technology Program (CCTP). 

Benefits 

CCTP enables cost-effective greenhouse gas (GHG) reductions by accelerating the development and 
deployment of emission-reducing technologies. The Program carries out its work in collaboration with DOE 
programs and other agencies. It focuses on both near and long-term technology options within a global 
context. 

To strengthen research, development, and demonstration, CCTP conducts portfolio analyses to identify gaps 
and make public investment recommendations. To accelerate deployment, CCTP identifies barriers to greater 
technology deployment, inventories existing policies and measures, assesses gaps, and formulates policy 
recommendations. To enable all of its work, CCTP carries out advanced analytics, including economic 
assessments that highlight the potential contributions public investment to develop new technologies as well as 
policy reforms to encourage deployment of existing technologies. CCTP seeks to reduce global GHG 
emissions and leverage U.S. investments in clean energy R&D by invigorating international cooperation on 
clean energy iruiovation and encouraging adoption of effective deployment policies. 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


Climate Change Technology Program (CCTP) 2,000 9,270 9,270 


The Climate Change Technology Program was created to coordinate and prioritize the Federal government’s 
climate-related technology research, development, demonstration, and deployment programs. In FY 2010, the 
relevant portfolio across 1 0 R&D agencies amounted to $5.2 billion, with DOE accounting for about 80% of 
this public investment. CCTP was authorized in EPAct 2005, Title XVI (Climate Change), Sec.1610 (d). 

CCTP provides a strategic, analysis-based, and integrative view of the Federal RDD&D portfolio that cuts 
across individual agency and program portfolios and objectives. It seeks to develop the tools to provide a 
common, coherent rationale for investment prioritization. The desired result is a goal-directed, risk-adjusted. 
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hedged portfolio. CCTP will apply these tools, in conjunction with the Office of the Secretary and the Office 
of the Chief Financial Officer, to assist in assessing, informing and guiding the formulation of a strategic 
portfolio of Departmental investments in climate change-related technology research, development, and 
demonstration. 

On technology deployment - an area of increasing emphasis ~ CCTP will identify areas that have significant 
potential for GHQ mitigation. It will focus on barriers to the greater application of key technologies that can 
affordably realize the potentials. CCTP will maintain an updated database of Federal policies and measures that 
address Imown barriers. CCTP will focus on areas believed to require increased policy attention and conduct 
analysis of policy options to address gaps. CCTP will formulate policy options and make recommendations. 

CCTP’s investment in adaptation will be modest, addressing the concern as it pertains to energy systems. 
CCTP’s will focus on interactions between energy technologies and water supply and quality, including water- 
related needs of new technologies under development, and potential impacts on energy infrastructure of a 
changing climate as it may affect future water scarcity. 

To enable all of its work, CCTP will strengthen its climate modeling and analytical capacities, including 
expanded analysis of technology options, considering sensitivity analyses covering a wide range of varying 
assumptions and with particular emphasis on energy technologies. CCTP will offer analytic services to other 
agencies where appropriate to further its mission. 


Total, Climate Change Technology Program 2,000 9,270 9,270' 


Explanation of Funding Changes 


FY2011 vs. 
FY 2010 
($ 000 ) 


0 

Total Funding Change, Climate Change Technology Program 0 
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PubKc Affairs 
Program Direction 


Funding Profile by Category 

(dollars in thousands/whole FTEs) 


□ 

FY2009 

FY2010 

FY2011 

Program Direction 




Salaries and Benefits 

2,633 

3,000 

3,000 

Travel 

80 

90 

90 

Support Services 

126 

130 

130 

Other Related Expenses 

941 

1,280 

1,280 

Total, Program Direction 

3,780 

4,500 

4,500 

Full Time Equivalents 

24 

25 

25 


Mission 

The mission of the Office of Public Affairs (PA) is to communicate information about DOE’s work in a 
timely, accurate, and accessible way to the news media and the general public, The Office of Public 
Affairs directly supports the mission of the Department and the Secretary of Energy. Functions include 
communicating the departmental message, its policies, initiatives and information to the news media and 
the general public; managing and coordinating public affairs activities for DOE headquarters, field 
offices, and DOE laboratories; serving as DOE’s primary spokesperson; responding to requests for 
information from the public and the news media; arranging interviews with the news media; providing 
speechwriting and media support services to the Secretary, Deputy Secretary and Under Secretaries; and 
preparing written press releases, fact sheets, electronic media and other products which communicate 
departmental activities. 


Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011~1 

Salaries and Benefits 2,633 3,000 3,000 

Salaries and benefits provide funding for up to 25 full-time permanent and other than full-time 
permanent employees, overtime pay, cash incentive awards, lump sum leave payments. Senior 
Executive Service and other performance awards. 

Travel 80 90 90 

Travel budget reflects funding for PA officials to accompany the Secretary, Deputy Secretary, and 
Under Secretaries on official domestic and international travel, to arrange and lead media events and 
attend conferences and meetings with Public Affairs Field Directors to convey DOE initiatives and 
policies. 
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(dollars in thousands) 

r FY2009 I FY2010 | FY201in 

Support Services 126 130 130 

Provides funding for professional support services for producing the daily news clips, radio/TV 
monitoring and transcription services; on-line research and newswire services (Lexis/Nexis, Bacon’s), 
Federal News, Critical Mention (a broadcast monitoring service) Hotline/Greenwire, and library 
reference materials; and for technical support services (maintenance and software upgrades for the 
Content Management System), and funding for E-Gov initiatives. 

• Subscriptions 71 73 73 

• ITServices 50 52 52 

• Publications 5 5 5 


Other Related Expenses 941 1,280 1,280 

Other related expenses include the Working Capital Fund, which covers items such as office space, 
building operations and maintenance, postage, telephone service, printing and graphics, copying, 
desktop services, supplies, equipment, personnel security investigations; employee training and 
development services; operating and maintenance costs of the Standard Accounting and Reporting 
System (STARS); purchase of goods and services from government accounts (IT services provided 
under the eXCITE initiative); and communications products and services. 


Working Capital Fund 

733 

750 

750 

Training 

6 

15 

15 

eXCITE 

96 

100 

100 

Other miscellaneous administrative support services 

106 

10 

0 

Communications products and services 

0 

405 

405 

Program Direction 

3,780 

4,500 

4,500 


Explanation of Funding Changes 


FY2011 vs. 
FY 2010 
($ 000 ) 

Salaries and Benefits 

No change. 

0 

Travel 

No change. 

0 

Support Services 

No change. 

0 


Departmental Administration/ 

Public Affairs/ 

Program Direction FY 2011 Congressional Budget 

Page 216 


54928A 


3/15/2010 




765 


FY 2011 vs. 
FY2010 
($000) 

Other Related Expenses 

No Change 

Total Funding Change, Program Direction 


£ 

0 


Support Services by Category 


(dollars in thousands) 


FY 2009 i 

FY2010 

FY2011 


Technical Support 




Management Support Services 

126 

130 

130 


126 

130 

130 


Other Related Expenses by Category 

(dollars in thousands) 


FY 2009 

FY2010 

FY20n 1 

Other Related Expenses 




Purchase of Good & Services from Gov’t Accounts (eXCITE) 

96 

100 

100 

Training 

6 

15 

15 

Working Capital Fund 

733 

750 

750 

Other miscellaneous administrative support services 





106 

10 

10 

Communications products and services 

0 

405 

405 

Total, Other Related Expenses 

941 

1,280 

1,280 
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Cost of Work for Others 
Funding Profile by Category 


Products Sold: 

Savannah River Ops Office 

Services Performed; 

NNSA Service Center 

Chicago Operations Office 

Lawrence Berkeley Laboratory 

Oak Ridge National Laboratory 

Pacific Northwest Laboratory 

Savannah River Ops Office 

Richland Operations Office 

National Energy Technology Laboratory 

National Renewable Energy Laboratory 

New Brunswick Laboratory 

Idaho Operations Office 

Subtotal, Services Performed 

Subtotal, Cost of Work for Others.. 


(dollars in thousands) 


i FY 2009 1 

FY2010 1 

FY20n 1 

6,200 

6,200 

6,200 


7,150 

7,150 

7,150 

3,746 

3,746 

3,746 

2,866 

2,866 

2,866 

9,861 

9,861 

9,861 

144 

144 

144 

16,370 

15,370 

16,370 

550 

550 

550 

300 

300 

300 

200 

200 

200 

150 

150 

150 

1,000 

1,000 

1,000 

42,337 

41,337 

42,337 

48,537 

47,537 

48,537 


Description 

The Cost of Work for Others (CWO) program provides funding to the Department of Energy’s (DOE) 
multi-purpose field offices and national laboratories to fmance the cost of products and services 
requested by non-DOE users, both foreign and domestic. The products and services provided by the 
Department under this program generally are not available from alternate sources and 1) are a revenue 
program which results from a budgeted mission of the Department; or, 2) are reimbursable work for 
non-federal entities where the sponsor is precluded by law from providing advance funding. The costs 
of the Cost of Work for Others program are offset by revenues received from the sale of products and 
services to customers. 

The Cost of Work for Others Program includes a portion of the Department’s Foreign Research Reactor 
Spent Fuel Program. This program which involves the receipt and storage of foreign research reactor 
spent fuel is provided for in the Cost of Work for Others Program only to the extent of revenues 
provided. 

Benefits 

The benefits for this program are: continued access to the Department’s laboratory complex, and the 
availability of by-products for sale to non-federal customers. The CWO program satisfies the needs of 
our non-federal customers. For this reason, performance evaluation for this work is the responsibility of 
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our customers. The success of this program is indicated by the steady stream of business from the 
targeted groups. 


Detailed Justification 

(dollars in thousands) 

r FY2009 I FY2010 | FY2011 

Products Sold 

■ Savannah River Operations Office 6,200 6,200 6,200 

Supports forest management and the safe of timber by U.S. Forest Service. This funding level was 
derived based on the personnel costs for the 49 full time equivalent employees (FTEs) of the U.S. 
Forest Service who support the Savannah River Timber Management Program, and the historical 
costs, adjusted for inflation, associated with contractual support for services, radio maintenance, 
reforestation activities, surveying and monitoring of protected, endangered, and threatened species, 
archeology surveys and various research studies. 

Services Performed 42,337 41,337 42,337 

• NNSA Service Center 7,150 7,150 7,150 

Provides miscellaneous services for state and local governments, such as the shipment of surplus 
HEU and Low Enriched Uranium (LEU) from Y-12 for use in foreign research and test reactors; 
homeland security training activities for state and local governments; water quality studies in support 
of the California State Water Resources Control Board by Lawrence Livermore National Laboratory; 
systems engineering oversight in addressing the threat of terrorism in the maritime industry for the 
Port of Los Angeles by Sandia National Laboratory and training, mentorship and laboratory 
capabilities in the area of biomaterial interfaces and systems research for the University of Arizona 
by Sandia National Laboratory. 

■ Chicago Operations Office 3,746 3,746 3,746 

Funding will support research for protection of public health and safety. Proposals are in process to 
Amtrak, NY Metro, NY Transit and Baltimore Metro to aid in the protection of these cities transit 
systems. In addition, work is to be performed in support of Illinois Department of Transportation, and 
the City of Chicago. 

■ Lawrence Berkeley Laboratory 2,866 2,866 2,866 

Work is in support of various state and local government sponsors, and universities in the areas of 
indoor and outdoor air quality, water research, basic biological, environmental energy and genomic 
research. 

• Oak Ridge National Laboratory 9,861 9,861 9,861 

Funding will support: 1 (research and development for bioassay samples; 2) provide dosimetry 
services; 3) provide support for the joint ORNL-TVA high-performance Research and Education 
computer network being constructed across Tennessee and into Mississippi; 4) provide support for 
deployment of a world class HPC environment of unprecedented capability and capacity to empower 
U.S. academic research community; 5) work in computational chemistry with University of 
Tetmessee (UT); and 10) R&D support to various universities including the University of Tennessee. 

• Pacific Northwest Laboratory 144 144 144 

Supports water resources modeling for King County, Washington, and other municipalities. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

• Savannah River Operations Office 16,370 15,370 16,370 

Receive, manage and provide interim storage of Foreign Research Reactor Spent Nuclear Fuel. The 
funding level was derived based on the historical transportation cost of a shipment from a country, 
unloading costs for a shipment at the port, satellite traeking costs, and overland shipment support 
activities such as emergency preparedness training and other needs of the country involved with the 
shipment. Facility operating costs based on allocation of incremental costs at the facility (and 
supporting organizations) to receive and unload foreign casks. 

• Richland Operations Office 550 550 550 

Supports the Volpentest HAMMER Training and Education Center. Training covers all elements of 
worker health and safety as well as hazardous waste worker and radiological worker training, 
general construction industry programs, fire response and environmental restoration programs. 

■ National Energy Technology Laboratory 300 300 300 

Funding will support Fossil Energy related in-house research and development efforts conducted for 
State government entities. 

■ National Renewable Energy Laboratory 200 200 200 

Funding will support Renewable Energy Technology deployment and Energy Efficiency efforts 
conducted for state governments or state government sub-units. 

■ New Brunswick Laboratory 150 150 150 

Supports the State of Maryland in the use of coal combustion by-products for the prevention and 
reduction of water pollution. Develop and implement new technologies and approaches that will 
prevent acid mine drainage formation and reduce its impact. 

• Idaho Operations Office 1,000 1,000 1,000 

Under the DOE non-proliferation mission, Idaho accepts Foreign Research Reactor (FRR) spent 
nuclear fuel from low income and high income countries. Funds will support anticipated shipments 
from Japan. 

Total, Cost of Work for Others 48,537 47,537 48,537 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

Products Sold: 

There is no change from FY 2010 to FY 2011 0 

Services Provided: 

The increase is due to additional costs associated with shipment of the Foreign Research 

Reactor Spent Nuclear Fuel from other countries. +1,000 

Total Funding Change, Cost of Work for Others +1,000 
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Revenues Associated with Cost of Work for Others 
Funding Profile by Category 


jitI N UNI . I- l AIJI.r, 


Products Sold: 

Savannab River Ops Office 

Ser\uces Performed: 

Nl^SA Service Center 

Chicago Operations Office 

Cawi ence Herkeley Laboratory 

Oak Ridge National Laboratory 

Pacific Northwest Laboratory 

Savannah River Ops Office 

Richland Operations Office 

National Energy Technology Laboratory 

National Renewable Energy Laboratory 

New Brunswick Laboratory 

Idaho Operations Office 

Subtotal, Services Performed 

Total, Associated Revenues 


I 


(dollars in thousands) 


1 FY 2009 1 

FY2010 1 

FY2011 1 

-6,200 

-6,200 

-6,200 


-7,150 

-7,150 

-7,150 

-3,746 

-3,746 

-3,746 

-2,866 

-2,866 

-2,866 

-9,861 

-9,861 

-9,861 

-144 

-144 

-144 

-16,370 

-16,370 

-16,370 

-550 

-550 

-550 

-300 

-300 

-300 

-200 

-200 

-200 

-150 

-150 

-ISO 

-1,000 

-1,000 

-1,000 

-42,337 

-42,337 

-42,337 

-48,537 

-48,537 

-48,537 


Description 

Associated Revenues represents the full-cost recovery offset to the Cost of Work for Others account, the 
program associated with providing products and services to our customers. 


Detailed Justification 

(dolla rs in thousa nds) 

rFYaOO^ FY'ioiol FY2011 


Products Sold 

• Savannah River Operations Office -6,200 -6,200 -6,200 

Supports forest management and the sale of timber by U.S. Forest Sersdee. This funding level was 
derived based on the personnel costs for the 49 foil time equivalent employees (FTEs) of the U.S. 
Forest Service who support the Savannah River Timber Management Program, and fte historical 
costs, adjusted for inflation, associated with contractual support for services, radio maintenance, 
reforestation activities, surveying and monitoring of protected, endangered, and threatened species, 
archeology surveys and various research studies. 
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(dollaTS in thousands) 

FY2009 I FY2010 I FY20n 


Services Performed -42^37 -42,337 -42,337 

■ NNSA Service Center -7,150 -7,150 -7,150 

Provides miscellaneous services for state and local governments, such as the shipment of surplus 
HEU and Low Emiched Uranium (LEU) from Y-12 for use in foreign research and test reactors; 
homeland security training activities for state and local governments; water quality studies in support 
of the California State Water Resources Control Board by Lawrence Livermore National Laboratory; 
systems engineering oversight in addressing the threat of terrorism in the maritime industry for the 
Port of Los Angeles by Sandia National Laboratory and training, mentorship and laboratoiy 
capabilities in the area of biomaterial interfaces and systems research for the University of Arizona 
by Sandia National Laboratory. 

• Chicago Operations Office -3,746 -3,746 -3,746 

Funding will support research for protection of public health and safety. Proposals are in process to 
Amtrak, NY Metro, NY Transit and Baltimore Metro to aid in the protection of these cities transit 
systems. In addition, work is to be performed in support of Illinois Department of Transportation, and 
the City of Chicago. 

• Lawrence Berkeley Laboratory -2,866 -2,866 -2,866 

Work is in support of various state and local government sponsors, and universities in the areas of 
indoor and outdoor air quality, water research, basic biological, environmental energy and genomic 
research. 

• Oak Ridge National Laboratory -9,861 -9,861 -9,861 

Funding will support: ])research and development for bioassay samples; 2) provide dosimetry 
services; 3) provide support for the joint ORNL-TVA high-performance Research and Education 
computer network being constructed across Tennessee and into Mississippi; 4) provide support for 
deployment of a world class HPC environment of unprecedented capability and capacity to empower 
U.S. academic research community; 5) work in computational chemistry with University of 
Tennessee (UT); and 10) R&D support to various universities including the University of Tennessee. 

• Pacific Northwest Laboratory -144 -144 -144 

Supports water resources modeling for King County, Washington, and other municipalities. 

■ Savannah River Operations Office -16,370 -16,370 -16,370 

Receive, manage and provide interim storage of Foreign Research Reactor Spent Nuclear Fuel. The 
funding level was derived based on the historical transportation cost of a shipment from a country, 
unloading costs for a shipment at the port, satellite tracking costs, and overland shipment support 
activities such as emergency preparedness training and other needs of the country involved with the 
shipment. Facility operating costs based on allocation of incremental costs at the facility (and 
supporting organizations) to receive and unload foreign casks. 
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(dollars in thousands) 

FY2009 1 FY2010 1 FY2011 


• Richland Operations Office -550 -550 -550 

Supports the Volpentest HAMMER Training and Education Center. Training covers all elements of 
worker health and safety as well as hazardous waste worker and radiological worker training, 
general construction industry programs, fire response and environmental restoration programs, 

■ National Energy Technology Laboratory -300 -300 -300 

Funding will support Fossil Energy related in-house research and development efforts conducted for 
State government entities. 

• National Renewable Energy Laboratory -200 -200 -200 

Funding will support Renewable Energy Technology deployment and Energy Efficiency efforts 
conducted for state governments or state government sub-units. 

■ New Brunswick Laboratory -150 -150 -150 

Supports the State of Maryland in the use of coal combustion by-products for the prevention and 
reduction of water pollution. Develop and implement new technologies and approaches that will 
prevent acid mine drainage formation and reduce its impact. 

■ Idaho Operations Office -1,000 -1,000 -1,000 

Under the DOE non-proliferation mission, Idaho accepts Foreign Research Reactor (FRR) spent 
nuclear fuel from low income and high income countries. Shipments in FY 2008 will be funded 
with prior year unobligated balances. Funds will support antici pated shipments fi'om Japan. 

Total, Cost of Work for Others -48,537 -48,537 -48,537 


Explanation of Funding Changes 

FY2011 vs. 
FY2010 
(SOOO) 

Products Sold: 

There is no change from FY 2009 to FY 2010, 0 

Services Provided: 

There is no change from FY 2009 to FY 2010. 0 

Total Funding Change, Costs of Work for Others, Associated Revenues 0 
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Miscellaneous Revenues 
Funding Profile by Category 


Total, Miscellaneous Revenues. 


(dollars in thousands) 

I FY2009 I FY2010 | FY2011 1 

-68,780 -71,203 -71,203 


Description 

Miscellaneous Revenues are received from the sale of by-products that have no cost associated with the 
Departmental Administration appropriation. These items are by-products of activities funded by other 
on-going departmental programs and are collected as miscellaneous revenues. Included in this estimate 
are revenues collected from the Reimbursable Work program for Federal Administrative Charges. 


Detailed Justification 

(dollMS in thousands) 

rTY2009 I FY2010 | FY2011 | 
Miscellaneous Revenues -68,780 -71,203 -71,203 

The Department expects to collect miscellaneous revenues from the following sources in FY 2009 
through FY 2011. 

o Federal Administrative Charges - Revenues collected from other federal agencies as well 
as non-federal entities for Reimbursable activity conducted by the Department in accordance 
with full-cost recovery policy. 

o Idaho Operations Office - Costs incurred at the Idaho Chemical Processing Plant for 
handling and basin storage of spent fuel cores for the Department of Navy, 
o Pittsburgh Naval Reactors Office - The Department of the Navy reimburses the Pittsburgh 
Naval Reactors Office for the nuclear material bum-up while the core is in operation, 
o Other Revenues - Estimate based on current rate of collections for various miscellaneous 
revenues collected at all Departmental sites. 
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Office of Inspector General 
Proposed Appropriation Language 

For necessary expenses of the Office of the Inspector General in carrying out the provisions of the 
Inspector General Act of 1978, as amended, [$51,927,000] $42,850,000, to remain available imtil 
expended. 
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Office of Inspector General 
Overview 

Appropriation Summary by Program 



FY2009 



FY2009 

Current 

FY2010 

FY20I1 

Current 

Recovery Act 

Current 

Appropriation 

Appropriation 

Appropriation 

Request 


Total, Office of Inspector General 51,927 15,000 51,927 42,850 

Preface 

As mandated by the Inspector General Act of 1978, as amended, the Office of Inspector General (OIG) 
promotes the effective operation of the Department of Energy, including the National Nuclear Security 
Administration (NNSA) and the Federal Energy Regulatory Commission (FERC). This is accomplished 
through audits, investigations, and inspections designed to detect and prevent fraud, waste, abuse, and 
violations of law. 

Mission 

The OIG’s mission, as stated in its statutory fimnework, is to promote the effective, efficient, and 
economical operation of the Department and all of its components. In addition to requirements under 
the IG Act of 1978, other mandated and anticipatory functions of the OIG include: 

• Government Performance and Results Act iGPRAl of 1993 . Continuous review of the Department’s 
implementation. 

■ Executive Order 12863. “President’s Foreign Intelligence Advisory Board” 1993 . Reports to the 
Intelligence Oversight Board as required quarterly and “as necessary or appropriate.” This includes 
reviews to ensure the Department’s intelligence activities are conducted in accordance with existing 
requirements of Executive Order 12333, “United States Intelligence Activities.” 

■ Government Management Reform Act (GMRAI of 1994 . Aimual audit of Department-wide and 
designated component financial statements. 

■ National Defense Authorization Act of 2000 . Aimual review of Department policies and procedures 
with respect to the export of sensitive U.S. military technologies and information to countries and 
entities of concern. 

■ Reports Consolidation Act of 2000 . Annual audit to identify the most significant management and 
performance challenges facing the Department. 

■ Federal Information Systems Management Act (FISMAI of 2002 . Annual review of the Department 
information security systems. 

■ Section 522 of the Consolidated Appropriations Act of 2005 . Bieimial review of the actions of the 
Department’s Chief Privacy Officer. 

■ American Recovery & Reinvestment Act (ARRAI of 2009 . Oversight of the Department’s 
programs, grants, and activities funded by the act. 

■ Department of Energy Orders . Audits of statements of costs incurred and claimed by the 
Department’s integrated contractors. 
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Benefits 

The OIG continues to make positive contributions to the Department's mission-related priorities by 
identifying opportunities for cost savings, improvements in program and operational performance and 
efficiency; and, programs that no longer serve their intended purpose. Audit and inspection activities 
target the efficient and effective operation of the Department and its energy, science and national 
security mission. Also, through an aggressive investigations program, the OIG will bring to justice 
those attempting to deftaud the Department and the taxpayers. Currently there are 213 investigations in 
process, which focus on significant criminal enterprises that affect the Department's diverse activities. 
Examples of OIG successes and areas for future emphasis are: 

• Sustaining record of attaining fines, settlements and recoveries for the Federal government, 
which totaled approximately $106 million in FY 2008 and FY 2009. Specifically, the OIG: 

• Investigates cases in areas that threaten public health, contract and grant fi'aud, cyber 
security and information technology cases that often result in significant monetary 
returns to the Department. 

• Is currently working on 16 Qui Tam lawsuits totaling $295 million. A recent 
investigation of a Qui Tam complaint, involving the sale of defective materials and 
the submission of false statements/claims resulted in several companies agreeing to 
pay the Government in excess of $46 million. 

• Participates in multi-agency taskforce investigations that may involve the Department 
in larger schemes to defraud the Government. 

• Making recommendations that funds be put to better use which in recent years have included 
issuing approximately 260 reports with recormnendations identifying approximately $658 
million in savings and questioned costs. The OIG will continue to: 

• Review approximately $123 billion in loan guarantee authorities for the development 
of innovative energy efficiency and conservation, nuclear energy, fossil technologies, 
and advanced technology vehicle manufacturing. 

• Review $25 billion in loan authority for the Advanced Technology Vehicle 
Manufacturing Loan Program. 

• Review approximately $34 billion in grants and cooperative agreements for energy 
efficiency and conservation measures, carbon capture and sequestration techniques, 
modernize the electricity grid, environmental cleanup, science construction programs, 
and advanced batter facilities, including the Department's weatherization assistance 
program for low-income residents and other energy efficiency assistance programs 
including State Energy and Energy Efficiency and Conservation Block Grants 
programs. 
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• Evaluate the effectiveness of major environmental cleanup areas, such as the Hanford 
site, which totals over $1.9 billion. 

• Evaluate major national security programs, including the National Nuclear Security 
Administration’s nonproliferation and weapons life center efforts. 
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Means and Strategies 

The OIG will continue to promote the effective, efficient, and economical operation of the Department 
of Energy, including the NNS A and the FBRC, by performing audits, investigations, inspections, and 
other reviews; and, detecting and preventing fiaud, waste, abuse, and violations of law. The OIG serves 
as a positive agent of management reform by evaluating the performance of the Department’s programs 
and operations as they relate to the President’s key Management Agenda, the Department’s and 
Secretary’s priorities, and the most serious management challenges facing the Department. 

Validation and Verification 

To validate and verify program performance the OIG will use data source validation that will include 
reports and reviews conducted by our auditors, investigators, and inspectors, as reported in the OIG 
Semiannual Reports to Congress and included in non-public reports. Data is stored in the OIG Energy 
Inspector General Project Tracking System (EIGPT). 

Verification is documented through the OIG’s compliance with policies and procedures. Government 
Accountability Office (GAO) Government Auditing Standards (Y ellow Book), the Council of the 
Inspectors General on Integrity and Efficiency (CIGIE) Quality Standards for Investigations, and 
Quality Standards for Inspections, as well as internal and external peer reviews. 
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Program Direction 
Funding Profile by Category 



(dollars in 
1 FY 2009 

thousands/whole FTEs) 
i FY2010 1 FY2011 

Los Alamos Site Office 

Los Alamos National Laboratory 

Salaries and Benefits 

857 

405 

375 

Travel 

48 

32 

20 

Support Services 

0 

0 

0 

Other Related Expenses 

27 

31 

20 

Total, Los Alamos Site Office 

932 

468 

415 

Full Time Equivalent 

7 

3 

3 

NNSA Service Center 

Albuquerque Operations Office 

Salaries and Benefits 

4,286 

4,042 

3,764 

Travel 

238 

324 

204 

Support Services 

0 

0 

0 

Other Related Expenses 

181 

292 

208 

Total, NNSA Service Center 

4,705 

4,658 

4,176 

Full Time Equivalents 

35 

30 

30 

Chicago Operation/Princeton Plasma Physics Lab. 

Salaries and Benefits 

979 

1,347 

1,255 

Travel 

55 

107 

68 

Support Services 

0 

0 

0 

Other Related Expenses 

31 

97 

70 

Total, Chicago Operations/Prmceton Plasma Physics Lab. 

1,065 

1,551 

1,393 

Full Time Equivalents 

8 

10 

10 

Western Area Power Administration 

Denver Western Area Power Administration 

Salaries and Benefits 

979 

1,617 

1,380 

Travel 

55 

129 

75 

Support Services 

0 

0 

0 

Other Related Expenses 

31 

117 

77 

Total, Western Area Power Administration 

1,065 

1,863 

1,532 

Full Time Equivalents 

8 

12 

n 

Idaho Operations Office 

Idaho National Laboratory 

Salaries and Benefits 

857 

943 

878 

Travel 

48 

75 

48 

Support Services 

0 

0 

0 

Other Related Expenses 

27 

68 

49 

Total, Idaho Operations Office 

932 

1,086 

975 

Full Time Equivalents 

7 

7 

7 
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(dollars in thousaads/whole FTEs) 



1 FY 2009 r 

FY2010 1 

FY2011 

Pittsburgh Naval Reactors Office 

Pittsburgh Naval Reactors Office 

Salaries and Benefits 

1,470 

2,695 

2,634 

Travel 

82 

215 

143 

Support Services 

0 

0 

0 

Other Related Expenses 

47 

195 

145 

Total, Pittsburgh Naval Reactors Office 

1,599 

3,105 

2,922 

Full Time Equivalent 

12 

20 

21 

Nevada Site Office 

Las Vegas 

Salaries and Benefits 

1,102 

1,347 

1,129 

Travel 

61 

108 

61 

Support Services 

0 

0 

0 

Other Related Expenses 

35 

97 

62 

Total, Nevada Site Office 

1,198 

1,552 

1,252 

Full Time Equivalents 

9 

10 

9 

Livermore Site Office 

Lawrence Livermore National Lab 

Salaries and Benefits 

2,204 

2,290 

2,133 

Travel 

123 

182 

116 

Support Services 

0 

0 

0 

Other Related Expenses 

115 

165 

118 

Total, Livermore Site Office 

2,442 

2,637 

2,367 

Full Time Equivalents 

18 

17 

17 

Oak Ridge Operations Office 

Oak Ridge National Laboratory 

Salaries and Benefits 

4,653 

4,715 

4,391 

Travel 

259 

376 

238 

Support Services 

0 

0 

0 

Other Related Expenses 

148 

342 

242 

Total, Oak Ridge Operations Office 

5,060 

5,433 

4,871 

Full Time Equivalents 

38 

35 

35 

Richland Operations Office 

Richland 

Salaries and Benefits 

1,837 

2,425 

2,133 

Travel 

102 

194 

116 

Support Services. 

0 

0 

0 

Other Related Expenses 

59 

176 

118 

Total, Richland Operations Office 

1,998 

2,795 

2,367 

Full Time Equivalents 

15 

18 

17 
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(dollars in thousands/wbole M fcs) 

I FY2009 I FY2010 | FY2011 


Savannah River Operations Office 
Savannah River Site 


Salaries and Benefits 

1,592 

1,751 

1,631 

Travel 

89 

139 

89 

Support Services 

0 

0 

0 

Other Related Expenses 

51 

127 

90 

Total, Savannah River Operations Office 

1,732 

2,017 

1,810 

Full Time Equivalents 

13 

13 

13 

Washington Headquartet^ 

Salaries and Benefits 

6,490 

6,602 

6,147 

Travel 

361 

527 

334 

Support Services 

243 

241 

322 

Otiier Related Eiqienses 

1,393 

2.779 

1.647 

Total, Washington Headquarters 

8,487 

10,149 

8,450 

Full Time Equivalents 

53 

49 

49 

Field Services Activities in Washii^on, D.C. 

Salaries and Benefits 

3,184 

4,446 

4,140 

Travel 

177 

355 

225 

Support Services 

119 

161 

150 

Other Related Expenses 

661 

1,805 

944 

Total, Field Services Activities 

4,141 

6,767 

5,459 

Full Time Equivalents 

26 

33 

33 

D.C. Field Sites (Germantown) 

Salaries and Benefits 

3,674 

2,964 

3,011 

Travel 

204 

237 

163 

Support Services 

12,045 

3,509 

1,073 

Other Related Expenses 

648 

1,136 

614 

Total, D.C- Field Sites 

16,571 

7,846 

4,861 

Full Time Equivalents. 

30 

22 

24 

Total Program Direction 

Salaries and Benefits 

34,164 

37,589 

35,001 

Travel 

1,902 

3,000 

1,900 

Support Services 

12,407 

3,911 

1,545 

Other Related Expenses 

3.454 

Mn. 

4.404 

Total, Program Direction 

51,927 

51,927 

42,850 

Total, Full Time Equivalents 

279 

279 

279 
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Detailed Justification 


(dollars in thousands) 

I FY2009 I FY2010 | FY20lT 

Salaries and Benefits 34,164 37,589 35,001 

The OIG employs auditors, investigators, and inspectors to detect and prevent fraud, waste, abuse, and 
violations of law and to promote economy, efficiency, and effectiveness in the operations of the 
Department. Additionally, this line item includes costs associated with permanent change of station 
moves to relocate staff to sites with critical needs, and the transit subsidy program. The OIG will also 
acquire personnel (steady-state 279 FTEs from FY 2009) with specialized skill sets (e.g.. Certified 
Public Accountants, Technology Crime Investigators, Certified Fraud Examiners) in order to expertly 
address the significant Departmental challenges in its programs and operations. It is the OIG’s intent to 
pay for certifications and credentials (consistent with the Inspector General community), in order to 
retain highly qualified employees. 

Travel 1,902 3,000 1,900 

Extensive travel is required to make first-hand observations of conditions and review original records 
at DOE sites; conduct interviews; follow up on leads; meet with subjects, witnesses, and U.S. 

Attorneys; and appear in court. 


Support Services 12,407 3,911 1,545 

■ Audit Contract/FTSMA 11,907 3,400 965 

The OIG will use the existing audit contract to perform FISMA work for DOE and FERC starting in 
FY2010. 

■ eXCITE 475 485 455 


The eXCITE requirement is the Information Technology (IT) desktop and application hosting 
support for services at Headquarters. This requirement is funded by the OIG, but is managed by the 
Department’s Office of the Chief Information Officer. 

■ EIGPT 25 26 125 

Funding for EIGPT is required for ORACLE application maintenance, data base upgrades, annual 
system review, ad hoc programming, as well as certification and accreditation. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 


other Related Expenses 

3,454 

7,427 

4,404 

• Working Capital Fund 

2,055 

2,067 

2,101 

Funding is required for the OIG’s share of the 

DOE Working Capital Fund (WCF). 


• Information Technology Purchases 

300 

368 

300 


Information Technology funding supports the cyclical replacement of computer hardware and 
software, primarily for purchases not covered under eXClTE. This funding also includes forensic 
hardware and software required to accomplish our investigative responsibilities. 

• Training 438 700 503 

Training is critical for OIG staff to maintain required levels of proficiency and comply with the 
Inspector General Act by meeting GAO training requirements. Training is also needed to support 
the Council of the Inspectors General on Integrity and Efficiency standards. Hotline requirements, 
review and investigation of technological and computer systems and crimes, and succession 
planning requirements. 

■ Other Expenses 661 4,292 1,500 

Funding for other expenses include miscellaneous supplies, materials, publications, subscriptions, 
mandatory physicals for investigators, settlements and attorney fees, personnel security 
investigations, mandatory support of the Council of the Inspector General on Integrity and Efficiency 
and other services. General support at the field sites is provided by DOE. 

Total, Program Direction 51,927 51,927 42,850 
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Explanation of Funding Changes 


FY20n vs. 
FY2010 
($ 000 ) 


Salaries and Benefits 

Decrease in Salaries and Benefits is a result of funds received in FY 2010 to cover the 

costs for personnel hired to work on ARRA requirements. -2,588 

Travel 

Decrease in Travel is a result of funds received in FY 2010 to cover the travel 

requirements associated with ARRA requirements. -1 , 1 00 

Support Services 

• Audit Contract- Decrease is a result of the OIG hiring federal personnel instead of 
contractors with funds received in FY 2010 to conduct testing at the state and local 
levels in areas such as Weatherization, Conservation, Block Grants, and State 


Energy programs. -2,435 

• eXCITE- Decrease is a result of funds received in FY 2010 to cover costs 

associated with eXCITE for personnel hired to work on ARRA requirements. -30 

• EIGPT- Increase is to modernize and add capabilities to EIGPT. The database is 

central to the OIG’s ability to house and maintain a significant amount of data used 
in audits, investigations, and inspections, and provides statistics for congressionally 
mandated reporting purposes. +99 

Other Related Expenses 

• Working Capital Fund- Increase in funding is to support new corporate processes 

that will be financed in the Working Capital Fund. +34 

■ IT Purchases- Decrease is a result of funds received in FY 2010 to cover the costs 

of IT purchases for personnel hired to work on ARRA requirements. -68 

• Training- Decrease is a result of funds received in FY 20 1 0 to cover the training 

costs for personnel hired to work on ARRA requirements. -197 

■ Other Expenses- Decrease is a result of funds received in FY 201 0 to cover the cost 

of expenses for personnel working on ARRA requirements. -2,792 


Total Funding Change, Program Direction -9,077 
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Support Services by Category 


(dollars m thousands) 



1 FY 2009 ! 

FY2010 i 

FY2011 

Management Support 

Consulting Services 

11,907 

3,400 

965 

IT Services 

500 

511 

580 

Total, Management Support 

12,407 

3,911 

1,545 

Total, Support Services 

12,407 

3,911 

1,545 


Other Related Expenses by Category 

(dollars in thousands) 


1 FY 2009 1 

FY2010 1 

FY2011 

Other Related Expenses 

Working Capital Fund 

2,055 

2,067 

2,101 

Training 

438 

700 

503 

Other 

961 

4,660 

1,800 

Total, Other Related Expenses 

3,454 

7,427 

4,404 


The following table provides detailed information on the development of the budget request for the 
Office of Inspector General (IG). The table identifies the initial FY 201 1 IG budget request, the FY 
201 1 President’s Budget Request for the IG, funding requested to support training and the Council of the 
Inspectors General on Integrity and Efficiency in accordance with provisions of the Inspector General 
Reform Act of 2008 (Pub. L. No. 1 10-409). 


(dollars in 
thousands) 

I FY2011 I 


FY 201 1 Initial Inspector General Budget Request 45,106 

FY 201 1 President’s Budget Request for the Office of Inspector Genera! 42,850 

Training 503 

Support Funding for Council of the Inspectors Genera! on Integrity and 
Efficiency 394 


The FY 2011 Budget Request will support the ability of the Office of Inspector General to perform the 
duties and missions of the office. 
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Advanced Technology Vehicles Manufacturing Loan Program 


Proposed Appropriation Language 

For administrative expenses in carrying out the Advanced Technology Vehicles Manufacturing 
Loan Program, [$20,000,000] SP.PPS, 000, to remain available until expended. (Energy and Water 
Development and Related Agencies Appropriations Act, [2010] 2011 .) 


Explanation of Change 

The changes to the appropriation language include requesting $9,998,000 for administrative expenses in 
FY 201 1 versus the $20,000,000 provided in FY 2010. 
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Advanced Technology Vehicles Manufacturing Loan Program 
Overview 

Appropriation Summary by Program 


(dollars in thousands) 



FY2009 



FY2009 

Current 

FY20i0 


Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Advanced Technology Vehicles MMufacturing 
Loan Program 

Direct Loan Subsidy Costs 

7,500,000 

0 

0 

0 

Administrative Operations 

10,000 

10,000 

20,000 

9,998 

Total, Adviced Technology Vehicles 
Manufacturing Loan Program 

7,510,000 

10,000 

20,000 

9,998 


Preface 

Section 136 of the Energy Independence and Security Act of 2007 established the Advanced 
Technology Vehicles Manufacturing (ATVM) Loan Program, consisting of both grants and direct loans 
of up to $25 billion in loan authority to support the development of advanced technology vehicles and 
associated components in the United States. The ATVM Loan Program evaluates the technical merit of 
the proposed advanced technology vehicles or qualifying components. Technical Program Factors such 
as economic development and diversity in technology, company, risk, and geographic location are also 
considered. In making loans to those manufacturers that have existing facilities, priority will be given to 
those facilities that are oldest or have been in existence for at least 20 years, even if such facilities are 
idle at the time of application. The program aims to help revitalize the auto industry and encourage the 
manufacture of environmentally responsible products through providing growth capital in an economic 
downturn. 

Mission 

The ATVM Loan Program provides direct loans to eligible automobile manufacturers and component 
suppliers for projects that reequip, expand, and establish manufacturing facilities in the United States to 
produce light-duty vehicles and components for such vehicles, which provide meaningful improvements 
in fuel economy performance beyond certain specified levels. Section 136 also allows these grants and 
loans to cover engineering integration costs associated with such projects. 

Benefits 

The ATVM Loan Program will support the President’s goal to create new green jobs in the automotive 
and component manufacturing industries and will help ensure that new advanced technology vehicles 
meet a higher standard (at least 25% more efficient than the fuel efficiency requirement set by the 
Corporate Average Fuel Economy (CAFE) standard for the base year) than similarly classed 
conventional technology vehicles. 
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Performance 

The ATVM Loan Program supports the following Secetary’s Goal: 

Goal 2: Energy: Build a competitive, low-carbon economy and secure America 's energy future 

The ATVM Loan Program funds direct loans for advanced technology vehicles that reduce the use of 
petroleum derived fuels and allow for accelerated growth in alternative energy drivetrain and other 
advanced automotive technology manufacturing, ranging from specific to mass-market applications. 
This manufacturing capacity build-out also supports the growth of green jobs and, in many cases, allows 
for areas hit by industrial and economic downturns, to shift their existing resource base to a future- 
focused effort to re-establish the United States as the leader in automotive manufacturing. 
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Advanced Technology Vehicles Manufacturing Program Loan Program 
Funding by Site by Program 


(dollars in thousands) 


FY2009 

FY20I0 

FY2011 


Washington Headquarter 




Direct Loan Subsidy Costs 

7,500,000 

0 

0 

Administrative Operations 

10,000 

20,000 

9,998 

Total, Washington Headquarters 

7,510,000 

20,000 

9.998 


Site Description 


Washington Headquarters 

The ATVM Loan Program Office is located at the DOE headquarters. The office administers a Federal 
Loan Program in accordance with the Section 136 of the Energy Independence Act of 2007, the Federal 
Credit Reform Act of 1990, as amended, and the requirements of 0MB Circular A-129. 
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Advanced Technology Vehicles Manufacturing Loan Program 
Funding Profile by Subprogram 

(dollars in thousands) 



FY2009 



FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY20n 

Appropriation 

Appropriation 

Appropriation 

Request 


Advanced Technology Vehicles Manufacturing 
Loan Program 

Direct Loan Subsidy Costs 

7,500,000 

0 

0 

0 

Administrative Operations 

10,000 

10,000 

20,000 

9,998 

Total, Advanced Technology Vehicles 
Manufacturing Loan Program 

7.510,000 

10,000 

20,000 

9,998 
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Mission 

The ATVM Loan Program provides direct loans to eligible automobile manufacturers and component 
suppliers for projects that reequip, expand, and establish manufacturing facilities in the United States to 
produce light-duty vehicles and components for such vehicles, which provide meaningful improvements 
in fuel economy performance beyond certain specified levels. Section 136 also allows these grants and 
loans to cover engineering integration costs associated with such projects. 

Benefits 

The ATVM Loan Program will support the President’s goal to create new green jobs in the automotive 
and component manufacturing industries and will help ensure that new advanced technology vehicles 
meet a higher standard (at least 25% more efficient than required by the CAFE fuel efficiency standards) 
than similarly classed conventional technology vehicles. 
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Means and Strategies 

The ATVM Loan Program will achieve its mission and performance targets by developing and 
implementing clear rules and procedures and policies for the submission, review, and negotiation of loan 
applications and for follow-on project review. 

Validation and Verification 

To validate and verify program performance, the ATVM Loan Program will continuously monitor 
achievements for all performance targets through reporting mechanisms and periodic reviews. The 
ATVM Loan Program is also subject to continuing review by the Congress, the Government 
Accountability Office, and the Inspector General’s Office. 
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Program Direction 
Funding Profile by Category 



1 Fy2009 1 

FY 2010 1 

FY20n 

Headquarters 




Salaries and Benefits 

1,341 

1,384 

640 

Travel 

50 

50 

25 

Support Services 

8,294 

18,251 

9,018 

Other Related Expenses 

315 

315 

315 

Total, Washington Headquarters 

10,000 

20,000 

9,998 

Full Time Equivalent 

9 

9 

4 


Detailed Justification 

(dollars in thousands) 

I FY2009 i FY2010 j FY20U | 

Salaries and Benefits 1^41 1,384 640 

Provides salaries and benefits for 4 full time equivalent employees (FTEs) for portfolio management 
for projects closed in FY 2009 and FY 2010. 

Travel 50 50 25 

The travel budget supports site visits related to portfolio management activities. 

Support Services 8,294 18,251 9,018 

The support services budget provides funding for contractor support related to portfolio management 
activities such as technical consultants needed for construction monitoring actvities. The support 
services budget also provides funding for legal, financial, or technical consultants needed in the event 
that a project requires a financial workout. 

Other Related Expenses 315 315 315 

The other related expense budget provides funding for training, computer support, and Working 
Capital Fund services. 


Total, Program Direction 10,000 20,000 9,998 
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Explanation of Funding Changes 


FY2011 vs. 
FY2010 
($ 000 ) 


Salaries and Benefits 

Decrease in salaries and benefits is due to a reduction in FTEs from 9 in FY 2010 to 4 in 
FY 201 1 because of the transition of projects from loan origination to portfolio 
management. 

-744 

Travel 

Decrease in travel is due to the transfer of projects from loan origination to portfolio 
management. 

-25 

Support Services 

Decrease in support services is due to the transfer of projects from loan origination to 
portfolio management. 

-9,233 

Other Related Expenses 

There is no change in other related expenses 0 


Total Funding Change, Program Direction -10,002 


Support Services by Category 

(dollars in thousands) 


Management Support 

Management/Professional Support Services 

8,294 

18,251 

9,018 

Total, Management Support 

8,294 

18,251 

9,018 

other Related Expenses by Category 

FY2009 

(dollars in thousands) 

FY2010 

FY2011 

Other Related Expenses 

Other Services 

90 

90 

90 

Woiidng Capital Fund 

225 

225 

225 

Total, Other Related Expenses 

315 

315 

315 


FY2009 

FY2010 

FY2011 
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T itle 17 Innovative 

Tec|inoIogy Loan 

Guarantee Program 


Page 257 
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Innovative Technology Loan Guarantee Program 
Proposed Appropriation Language 


Subject to section 502 of the Congressional Budget Act of 1974, commitments to guarantee loans for 
nuclear power facilities under title XVII of the Energy Policy Act of 2005, shall not exceed a total 
principal amount of $36,000,000,000, to remain available until committed; Provided, That these 
amounts are in addition to authorities provided in any other Act; Provided further. That for amounts 
collected pursuant to section 1 702(b)(2), the source of such payment received from borrowers is not a 
loan or other debt obligation that is guaranteed by the Federal Government: Provided further. That 
pursuant to section 1 702(b)(2) of the Energy Policy Act of 2005, no appropriations are available to pay 
the subsidy cost of such guarantees for nuclear power facilities: Provided further. That for the cost of 
loan guarantees for renewable energy system and efficient end-use energy technology projects under 
section 1703 of the Energy Policy Act of 2005, $500,000,000 is appropriated, to remain available until 
expended: [Such sums as are derived from amounts received from borrowers pursuant to section 
1 702(b)(2) of the Energy Policy Act of 2005 under this heading in prior Acts, shall be collected in 
accordance with section 502(7) of the Congressional Budget Act of 1 974:] Provided further. That for an 
additional amount for necessary administrative expenses to carry out this Loan Guarantee program, 
[$43,000,000] $58,000,000 is appropriated, to remain available until expended: Provided farther. That 
[$43,000,000] $58,000,000 of the fees collected pursuant to section 1702(h) of the Energy Policy Act of 
2005 shall be credited as offsetting collections to this account to cover administrative expenses and shall 
remain available until expended, so as to result in a final fiscal year [2010] 2011 appropriations from the 
general fund estimated at not more than $0: Provided farther. That fees collected under section 1 702(h) 
in excess of the amount appropriated for administrative expenses shall not be available until 
appropriated. 


Explanation of Change 


The Department is seeking $36,000,000,000 in additional loan guarantee authority for nuclear power 
projects and $500,000,000 in appropriated credit subsidy costs for innovative energy efficiency and 
renewable energy projects in FY 201 1 . In addition, the changes to the appropriation language include 
requesting $58,000,000 for administrative expenses in FY 201 1 versus the $43,000,000 provided in FY 
2010. The Department is proposing to offset these administrative expenses with an estimated 
$58,000,000 in offsetting collections for a net zero appropriation. 


Innovative Technology Loan Guarantee Program Page 259 


FY 2011 Congressional Budget 


54928A 


3/15/2010 



800 


Innovative Technology Loan Guarantee Program 
Overview 

Appropriation Summary by Program 


(dollars in thousands) 



FY2009 



FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY20n 

Appropriation 

Appropriation 

Appropriation 

Request 


Innovative Technology Loan Guarantee 

Program 





Section 1703 Loan Guarantee Credit 

Subsidy Costs - Energy Efficiency and 
Renewable Energy 

0 

0 

0 

500,000 

Section 1703 Loan Guarantee Credit 

Subsidy Costs - Other Projects 

0 

0 

0 

0“ 

Administrative Operations 

19,880 

0 

43,000 

38,000 

Section 1705 Loan Guarantee Subsidy 

Costs 

0 

3,935,000 

0 

0 

Section 1 705 Temporary Loan Guarantee 
Program Administrative Operations 

0 

25,000 

0 

20,000 

Subtotal, Innovative Technology Loan 

Guarantee Program 

19,880 

3,960,000 

43,000 

558,000 

Offsetting Receipts 

-19.880 

0 

-43,000 

-58,000 

Total, Innovative Technology Loan 

Guarantee Program 

0 

3,960,000 

0 

500,000 


* The Department requests $36 billion in Nuclear Power loan guarantee authority in FY 201 1 with credit 
subsidy costs to be paid by the borrower. 

Preface 

The Loan Guarantee Program, as authorized under Title XVII of the Energy Policy Act of 2005, 
encourages early commercial use of new or significantly improved technologies in energy projects. 
Projects supported by loan guarantees will help fulfill the Administration’s goals of increasing 
affordable, reliable, secure, and clean sources of energy for the United States. 

Section 1703 of the Act authorizes DOE to provide loan guarantees for renewable energy systems, 
advanced nuclear facilities, coal gasification, carbon sequestration, energy efficiency, and many other 
types of projects that use advanced technologies in commercial projects that avoid, reduce, or sequester 
air pollutants or anthropogenic emissions of greenhouse gases, Eind have a reasonable prospect of 
repayment. DOE has been implementing this program to date under authorizing law that allows 
borrowers to pay the credit subsidy costs of these loan guarantees; the $500 million requested for 
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renewable energy and efficient end-use energy technology projects eligible under section 1703 will 
allow DOE to support such projects with appropriated credit subsidy for the first time. 

In addition, Section 406 of the American Recovery and Reinvestment Act of 2009, Pub. L. No. 111-5 
(Recovery Act), amended the Loan Guarantee Program Office’s (LGPO) authorizing legislation, by 
establishing Section 1 705 which is a temporary program for the rapid deployment of renewable energy 
and electric power transmission projects, as well as leading edge biofuels projects. The decision to issue 
loan guarantees will depend on the merits and benefits of particular project proposals and their 
compliance with statutory and regulatory requirements. 

Mission 

The mission of the LGPO is to administer a federal loan guarantee program for advanced technology 
projects that avoid, reduce, or sequester air pollutants or anthropogenic emissions of greenhouse gases, 
and have a reasonable prospect of repaying the principal and interest on their debt obligations. 

Benefits 

The Loan Guarantee Program will serve to bring to market more quickly advanced energy technology 
projects that will avoid, reduce or sequester air pollutants or anthropogenic emissions of greenhouse 
gases, thereby improving environmental quality. The projects supported by this program will 
complement and encourage industry efforts to bring more advanced technologies into the marketplace, 
and will serve to attract private capital to support these advanced energy technologies over time, first in 
a shared-risk environment and eventually without support from the govermnent. 


Performance 

The Loan Guarantee Program Office (GPRA No. 37) supports the following Secretary’s Goal: 

Goal 2: Energy: Build a competitive, low-carbon economy and secure America 's energy future 

The Loan Guarantee Program Office provides loan guarantees for renewable energy systems, advanced 
nuclear facilities, coal gasification, carbon sequestration, energy efficiency, and many other types of 
projects that use advanced technologies in commercial projects that avoid, reduce, or sequester air 
pollutants or anthropogenic emissions of greenhouse gases. This supports the Secretarial objective to 
deploy cost-effective low-carbon clean energy technologies at scale. The loan guarantees will also 
support the growth of new energy economy jobs and, in many cases, allow areas hit by industrial and 
economic downturns to shift their existing resource base to future-focused energy technologies, a 
necessary step in establishing the United States as the leader in advanced energy technologies. 
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Innovative Technology Loan Guarantee Program 
Funding by Site by Program 

(dollars in thousands) 


Washington Headquarters 

Section 1 703 Loan Guarantee Credit Subsidy Costs - Energy Efficiency 

FY2009 

FY2010 

FY2011 

and Renewable Energy 

0 

0 

500,000 

Section 1705 Loan Guarantee Subsidy Costs 

0 

0 

0 

Administrative Operations 

19,880 

43,000 

58,000 

Total, Washington Headquarters 

19,880 

43,000 

558,000 


Site Description 


Washington Headquarters 

The Loan Guarantee Program Office is located at the DOE headquarters. The office administers a 
Federal Loan Guarantee Program in accordance with Title XVII of the Energy Policy Act of 2005, the 
Federal Credit Reform Act of 1990, as amended, and the requirements of 0MB Circular A- 129. 
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Innovative Technology Loan Guarantee Program 
Funding Profile by Subprogram 


(dollars in thousands) 



FY 2009 



FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Innovative Technology Loan Guarantee 

Program 





Section 1 703 Loan Guarantee Credit 

Subsidy Costs - Energy Efficiency and 
Renewable Energy 

0 

0 

0 

500,000 

Section 1703 Loan Guarantee Credit 

Subsidy Costs - Other Projects 

0 

0 

0 

0" 

Administrative Operations 

19,880 

0 

43,000 

38,000 

Section 1705 Loan Guarantee Subsidy 

Costs 

0 

3,935,000 

0 

0 

Section 1705 Temporary Loan Guarantee 
Program Administrative Operations 

0 

25,000 

0 

20,000 

Subtotal, Innovative Technology Loan 

Guarantee Program 

i9,m 

3,960,000 

43,000 

558,000 

Offsetting Receipts 

-19,880 

0 

-43.000 

-58,000 

Total, Innovative Technology Loan 

Guarantee Program 

0 

3,960,000 

0 

500,000 


‘ The Department requests $36 billion in Nuclear Power loan guarantee authority in FY 201 1 with credit 
subsidy costs to be paid by the borrower. 


Mission 

The mission of the Loan Guarantee Program Office is to administer a federal loan guarantee program for 
advanced technology projects that avoid, reduce, or sequester air pollutants or anthropogenic emissions 
of greenhouse gases, and have a reasonable prospect of repaying the principal and interest on their debt 
obligations. 

Benefits 

The Loan Guarantee Program will serve to bring to market more quickly advanced energy technology 
projects that will avoid, reduce or sequester air pollutants or anthropogenic emissions of greenhouse 
gases, thereby improving environmental quality. The projects supported by this program will 
complement and encourage industry efforts to bring more advanced technologies into the marketplace, 
and will serve to attract private capital to support these advanced energy technologies over time, first in 
a shared-risk environment and eventually without support from the government. 
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Means and Strategies 

The Loan Guarantee Program Office will achieve its mission and performance targets by developing and 
implementing clear rules and procedures and policies for the submission, review, and negotiation of loan 
guarantee applications and for follow-on project monitoring and review. The LGPO is developing 
additional strategies for assessing and prioritizing projects, incentivizing private sector lender 
involvement, and loan monitoring. 

Validation and Verification 

The Department is in the process of establishing appropriate performance measures and targets for this 
program. Measures included here are subject to change and refinement. To validate and verify program 
performance, the Loan Guarantee Program Office will continuously monitor achievements for all 
performance targets through reporting mechanisms and periodic reviews. The Loan Guarantee Program 
is also subject to continuing review by the Congress, the Government Accountability Office, and the 
Inspector General’s Office. 
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Loan Guarantee Authority and Credit Subsidy Costs 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY2010 

FY 2011 


Loan Guarantee Credit Subsidy Costs 




Section 1 703 lx)an Guarantee Credit Subsidy Costs — 

Energy Efficiency and Renewable Energy 

0 

0 

500,000 

Section 1 703 Loan Gu^antee Credit Subsidy Costs - 
Other Projects 

0 

0 

O’ 

Total, Loan Guarantee Credit Subsidy Costs 

0 

0 

500,000 


“ The Department requests $36 billion in Nuclear Power loan guarantee authority in FY 201 1 with credit subsidy costs to be 
paid by the boirower. 


Loan Guarantee Authority Summary (borrower paid subsidy) 

(dollars in billions) 


j 

Existing Authority 

FY 20! 1 Request 

Section 1703 Energy Efficiency and Renewables 

18.5 

0 

Section 1703 Nuclear Power 

18.5 

36.0 

Section 1703 Front End Nuclear 

2.0 

0 

Section 1703 Advanced Fossil 

8.0 

0 

Section 1703 Mixed*^ 

4.0 

0 

Total, Loan Guarantee Authority 

51.0 

36.0 

Estimated Loan Guarantee Ranges from Appropriated Credit Subsidy Costs 


(dollars in billions) 


Existing 

Fy2011 Request 

Section 1705 Temporary Loan Guarantee Program ($3,935 billion 
appropriated credit subsidy) 

32.0-35.0 

0 

Section 1 703 Energy Efficiency and Renewable Energy ($500 million 
appropriated credit subsidy request) 

0 

0 

1 

o 

Total, Estimated Loan Guarantees 

32.0-35.0 

3.0 -5.0 


^ The FY 2007 Full Year Continuing Resolution provided the Loan Guarantee Program $4 billion in loan guarantee authority 
for qualifying project (non technology specific) under Title XVII, Section 1703 of EPACT 2005. 
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Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Loan Guarantee Credit Subsidy Costs 

• Section 1703 Loan Guarantee Credit Subsidy - 

Energy Efficiency and Renewable Energy 0 0 500,000 

The $500 million request for loan guarantee eredit subsidy costs will support an estimated $3 
to $5 billion in eligible loans for innovative renewable energy systems and efficient end-use 
energy technology projects under section 1703 of the Energy Policy Act. Innovative 
renewable energy projects will be increasingly sought as Federal, state, and regional actions 
and financial incentives affecting the deployment of clean energy technologies and renewable 
energy portfolio standards are implemented nationwide. The self pay credit subsidy model for 
energy efficiency and renewable projects, however, is cost prohibitive for many project 
sponsors such as start-up and pre-revenue generating companies that are common in the energy 
efficiency and renewable energy sector. Therefore, stimulating investment in the deployment 
of irmovative renewable technologies will require credit subsidy support to induce investment 
in the renewable sector so as to reduce costs incurred by the sponsors in bearing the risk of 
these newer technologies. 

The appropriated credit subsidy requested in FY 201 1 will, in combination with the credit 
subsidy appropriated by American Recovery and Reinvestment Act of 2009 (Recovery Act) 
under the Section 1705 Temporary Loan Guarantee Program, expand the portfolio of 
innovative technologies that are eligible to receive appropriated credit subsidy. It also ensures 
that funding is available for renewable and efficiency projects beyond the September 30, 201 1 
date by which Recovery Act funding must by utilized. 


• Section 1703 Loan Guarantee Credit Subsidy 

Costs -Nuclear Power 0 0 0 

The Department requests an additional $36 billion in loan guarantee authority for nuclear 
power projects in F Y 20 1 1 . Loan guarantees for nuclear power projects are a means to promote 
near-term deployment of new plants in support of clean energy goals and demonstrate that the 
factors responsible for financing risk premiums are manageable, clearing the way to affordable 
private sector financing as quickly as possible. 

Loan guarantees for nuclear power projects are necessary for overcoming barriers to affordable 
private sector financing such as financial risk due to high “first-of-a kind” costs for new 
technologies, as well as construction and regulatory risks. Nuclear power projects are not 
likely to be fully financed by the private sector until several projects have progressed through 
the regulatory process, have been constructed, and have operated for at least one refueling 
cycle. 

The additional $36 billion request in FY 201 1 will allow DOE to begin full due diligence with 
current credit-worthy applicants as well as consider other projects that DOE expects will be 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

viable in 201 1 . With time, DOE will encourage the use of partial loan guarantees and other 
mechanisms which will ensure increased participation from private sector financial institutions 
so as to migrate the industry towards self-sustainability. 


Total, Loan Guarantee Credit Subsidy Costs 0 0 500,000 


Explanation of Funding Changes 


FY2011 vs. 
FY 2010 
($ 000 ) 


Loan Guarantee Credit Subsidy Costs 

• Section 1703 Loan Guarantee Credit Subsidy Costs - Energy Efficiency and 
Renewable Energy 

The $500 million increase funds loan guarantee credit subsidy costs for 
innovative energy efficiency and renewable energy projects as described above. 

The impact of not funding this activity could result in the delay of 
commercialization of such projects because credit subsidy costs can be cost 
prohibitive for many project sponsors. 

+500,000 

Total, Loan Guarantee Credit Subsidy Costs +500,000 


Innovative Technology Loan Guarantee Program Page 269 


FT' 2011 Congressional Budget 


54928A 


3/15/2010 




809 


Program Direction 
Funding Profile by Category 



1 FY2009 1 

FY 2010 

FY2011 

Headquarters 

Salaries and Benefits 

5,227 

10,152 

19,946 

Travel 

600 

800 

850 

Support Services 

13,178 

13,398 

14,704 

Other Related Expenses 

875 

1,650 

2,500 

Total, Washington Headquarters 

19,880 

26,000 

38,000 

Full Time Equivalents 

35 

66 

120 

Headquarters, Section 1705 Support 

Salaries and Benefits 

2,688 

2,768 

2,992 

Travel 

80 

150 

150 

Support Services 

21,782 

13,632 

16,058 

Other Related Expenses 

450 

450 

800 

Total, Section 1705 Support 

25,000 

17,000 

20,000 

Full Time Equivalents 

18 

18 

18 

Total Program Direction 

Salaries and Benefits 

7,915 

12,920 

22,938 

Travel 

680 

950 

1,000 

Support Services 

34,960 

27,030 

30,762 

Other Related Expenses 

1,325 

2,100 

3,300 

Total, Program Direction 

44,880 

43,000 

58,000 

Total, Full Time Equivalents 

53 

84 

138 
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Detailed Justification 

(dollar s in thousands) 

I FY2009 7' FY 20 10 j FY20ll | 

Salaries and Benefits 7,915 12,920 22,938 

Provides salaries and benefits for 1 38 full lime equivalent employees (FTEs) to administer the 
following functions of the office: Director, NEPA Compliance, Legal, Credit Policy, Technical and 
Project Management, External Affairs, Business Management Operations, Portfolio Management, and 
Loan Origination. 

Travel 680 950 1,000 

The travel budget supports the travel of staff members for training, attending meetings and 
presentations, and site visits to potential projects. 

Support Services 34,960 27,030 30,762 

Support services will fund outside expertise in finance, legal, commercial engineering, technology, 
credit analysis, and commercial market assessments. Support Services will also fund system and 
process enhancements to receive, review, track, and report on applications and the program portfolio. 

Other Related Expenses 1,325 2,100 3,300 

Other Related Expenses funds training, computer support, and Working Capital Fund services. 


Total, Program Direction 44,880 43,000 58,000 


Explanation of Funding Changes 


FY 2011 vs. 
FY 2010 
($ 000 ) 


Salaries and Benefits 

The increase in salaries and benefits is due to an increase of 54 FTEs in FY 201 1 - 
from 84 in FY 2010 to 138 in FY 2011. The increased level of FTEs is required to 
adequately staff the office to support the anticipated volume of loan guarantee 
applications from the existing Section 1703 and 1705 programs as well as support the 
additional loan guarantee authority requested in FY 201 1. The increase also includes 
general pay increases, promotions, and within-grade increases. 

+10,018 

Travel 

The increase in travel reflects increased travel costs. The volume of travel is 

anticipated to be level with FY 20 10. +50 
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FY 2011 vs. 
FY 2010 
($000) 


Support Services 

The increase in support services is required to support the anticipated volume of loan 
guarantee applications from the existing Section 1 703 and 1 705 programs as well as 
support the additional loan guarantee authority requested in FY 2011. 

+3,732 

Other Related Expenses 

Working Capital Fund, computer support, and training costs increase in FY 201 1 due 
to the additional 54 FTEs. 

+ 1,200 

Total Funding Change, Program Direction +15,000 

Support Services by Category 


(dollars in thousands) 


[ 

FY 2009 

FY2010 

FY20I1 

Management Support 

Management/Professional Support Services 

34,960 

27,030 

30,762 

Total, Management Support 

34,960 

27,030 

30,762 

Other Related Expenses by Category 

(dollars in thousands) 


FY 2009 

FY 2010 

FY20n 

Other Related Expenses 

Other Services 

Working Capital Fund 

250 

1,075 

250 

1,850 

500 

2,800 


Total, Other Related Expenses 1,325 2,100 3,300 
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Working Capital Fund 
Program Mission 

The Working Capital Fund (WCF or Fund) is a financial management tool for improving the financing 
and delivery of a range of common administrative services. Pricing policy and oversight are vested in a 
Board appointed by the Deputy Secretary. Service delivery is assigned to Business-line Service 
managers; financial responsibility resides in a Fund Manager and individual Business-line Managers 
who are responsible for billing and funds control. The Fund creates a framework for business-like 
organization of support functions and market-like incentives for both customers and suppliers. 

The objectives of the Fund include; 

■ Improve the efficiency of administrative services by providing managers with the opportunity and 
responsibility to make choices on the amount, priority, and, where possible, the sources of 
administrative services used by their programs; 

■ Ensure that program mission budgets include a fair allocation of the costs of common administrative 
services; and 

• Expand the flexibility of the Department's budget structure to permit service providers to respond to 
customer needs. 

Fund businesses maintain performance-based, five-year plans that inform the budget and alert the Board 
of the need to change pricing policies. Each quarter, the Fund manager reviews financial and business 
performance, which culminates in an Annual Report that analyzes financial measures of the Fund in 
addition to each business’ performance against its published standards. This rigorous approach to 
management and governance by a customer board has allowed businesses to reduce the Department’s 
costs by $239 million in constant 2000 dollars in 13 years of operations, while earning net income of 
$10.4 million on $1.1 billion in cumulative sales. 

As in the FY 2009 Budget, this request continues to include program funds to finance Fund operations 
for DCAA Audits ($14.5 million) and other complex-wide activities of the Fund. These corporate 
processes that are financed in the Fund include Manage, DCAA Audits, and Financial Statement Audits 
and support broad department-wide activities that benefit larger mission program activities. In FY 201 1 , 
the Department seeks to finance $41 .9 million Fund activities using program funding (see Table 3). 
Because some programs, such as the staff offices, possess program direction funding only, their share of 
these activities will continue to use program direction funding to pay for these services. 

The Fund uses no Recovery Act funds. All activities financed with Recovery Act Funds are financed 
outside of the WCF. Fund operations would be significantly impacted by the extensive reporting 
requirements of the Act. 

WCF Business-line Accomplishments 

WCF operations are valued by customers, serve the Department, and remain within the fiscal and policy 
guidelines established by the Board and by Congressional Committees. The Fund Manager’s FY 2009 
Annual Report documented that the Fund experienced $2.6 million net earnings for its FY 2009 
operations; and for the first 1 3 years of operations, reported net earnings of $ 1 0.4 million, or 0.9 percent 
of customer billings. Although net earnings for individual business-lines have fluctuated between profit 
and loss over the years, the DOE is achieving its goal of sustained break-even operations. 

The Department continues to examine ways of using the Fund to gain greater management efficiencies. 
The Fund has reported efficiency and effectiveness performance metrics since its inception and 
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documents continuous improvement eflforts to provide program customers with the best goods and 
services possible. 

Fund businesses use a “balanced scorecard” approach to both five-year business planning and to annual 
performance reporting, as good businesses should pay attention to the four comers of their business 
stracture: customers, financial performance, internal processes, and knowledge management including 
human capital and information systems. Performance baselines include data recorded before the 
inception of the Fund. In addition to specific goals for each scorecard item, the businesses describe 
strategies to improve resource utilization and accomplish objectives. Plans, updated annually are 
available at www.wcfdoe.gov . 

The Fund continues to help Departmental management with emerging issues such as financing Financial 
Statement Audits, DOE’s new procurement system, the DOE-wide area network (backbone for 
collaborative technologies), building modernization and safety improvements (Stairwell Safe Havens), 
project management training, computer-based learning, and the shift away ftom paper intensive systems. 
At the same time, the Fund has allowed businesses to close, including the Executive Information 
System, Desktop, and the original Supply business. Other accomplishments include: 

• The Copy Management Team was responsible for recycling 14,409 DOE toner cartridges. 

• The Building business procured 35,000,000 kilowatt hours of renewable energy credits for the 
Forrestal and Germantown facilities to achieve nearly 100% renewable consumption. 

• The telecommunication business successfully transitioned the DOE Enterprise Network (wide area 
network) (DOEnet) to Networx to include the delivery of OC12 bandwidth for both WAN and IP 
services at both the Enterprise Service Center East (Germantown) and West (Albuquerque) and 
cutover of 30 new Carrier circuits and hardware. As of September 30, 2009; the DOE Transition of 
services to Networx is 95% complete and the GSA Transition Baseline Inventory (TBI) database 
shows DOE leading other agencies government-wide with more than 65% disconnects showing 
within the system. 

• The telecommunication business also upgraded the 20+ year-old Nortel MSL-100 PBX at DOE HQ 
registering over 14,000 lines to a Nortel CS-2100 Split-core VoIP Switch. The upgrade "VoIP- 
enabled" DOE HQ, and also included the implementation of caller-ID, the replacement of the Octel 
voicemail system with Call Pilot, and the implementation of a fully redundant OC-192 SONET Ring 
for Geo-Survivability 

• The Payroll business initiated business line billing of SEET benefits offered by the Department of 
Transportation for DOE employees. This had the effect of turning a $2.4 million business into a $6.0 
million business with no increase in administrative costs. 

• The CHRIS business completed three intermediate upgrades to PeopleSoft 8.8 to improve 
productivity and functionality to meet changing 0PM requirements. 

• The Project Management Career Development Program achieved 309 certified federal project 
directors (FPDs), a 21% increase from FY08, while conducting 64 completed certification actions 
and certifying 48 new candidates as FPDs. 
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• The iManage business line updated its functionality to better serve the Department’s needs for 
automated financial date, to increase the system’s capacity to support collaboration activities with 
DOE programs, to support the reporting requirements of the Recovery Act funding, and to support 
the DOE procurement system STRIPES. 


Working Capital Fund: Business-line Budgets 

Table 1 summarizes projected customer billings by business-line. These billings are the result of pricing 
policies established and amended by the WCF Board. Board decisions are documented in time for 
programs to prepare their budgets and are reflected in these estimates. Changes to WCF businesses total 
$5.7 million due largely to: increases to the DOE procurement system, STRIPES, ($0.8 million); DOE 
wide area network, DOENet, ($2.4 million); GSA rent increases ($1 .5 million); increases to PMCDP 
course development and delivery ($0.4 million) and, small increases to other businesses ($0.6 million). 

Table 1 

Working Capital Fund Budget by Business-line ’ 

(dollars in thousands) 


FY 2009 

FY2010 

FY 201 1 

Actual 

Estimate 

Estimate 


Supplies 

3,484 

3,127 

3,127 

Mail and Transportation Services 

3,312 

4,091 

4,151 

Photocopying 

3,244 

3,050 

3,050 

Printing and Graphics 

3,749 

3,214 

3,292 

Building Occupancy 

90,075 

86,547 

88,048 

Telecommunications 

16,870 

15,504 

18,140 

Procurement Management 

6,679 

15,655 

15,902 

Payroll and Personnel. 

7,182 

7,148 

7,148 

Corporate Training Services 

296 

2,175 

2,175 

Project Management Career Development Program 

1,522 

1,000 

1,400 

iManage 

7,695 

7,697 

8,520 

Financial Reporting Control Assessment 

4,000 

4,000 

4,000 

Financial Statement Audits 

0 

12,000 

12,000 

Indirect 

120 

120 

120 

Total, Working Capital Fund 

148,227 

165,326 

171,072 


Table 2 shows the impact on customer organization program direction budgets. Estimates represent the 
best projections currently available, but are subject to change based on customer decisions regarding the 
mix, level, and source of services employed to support mission programs. These estimates provide an 
early warning to programs of potential costs if these programs continue to consume goods and services 
consistent with the past. In some cases, customers may choose to acquire services outside the Fund, and 
in other cases, customers may make tradeoffs to expand their use of Fund services in order to reduce 


■ Numbers may not add due to rounding. 
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other costs, including travel or contractual services. Further, customers already appear to have made 
tradeoffs within the services provided through the Fund, including reduced use of paper and 
photocopying through increased reliance on electronic communication. Fund management cooperates 
fully with customer efforts to reduce costs. 


Table 2 

Working Capital Fund Program Direction Budget by Program Organization^ 


ARPA-E 

Bonneville Power Administration 

Chief Financial Officer 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


(dollars in thousands) 


FY 2009 
Actual 

FY2010 

Estimate 

FY20U 

Estimate 

3,230 

0 

0 

222 

461 

481 

6,177 

6,226 

5,680 

800 

884 

906 

498 

867 

870 

10,198 

11,759 

9,412 

7,472 

7,998 

7,809 

11,916 

13,192 

8,788 

4,765 

5,387 

4,200 

3,896 

4,062 

4,083 

2,876 

2,841 

2,746 

1,329 

1,202 

1,199 

8,375 

10,444 

8,765 

2,041 

2,067 

2,055 

8,605 

6,704 

8,735 

8,024 

8,177 

8,288 

818 

740 

607 

11,374 

11,368 

11,486 

26,690 

30,717 

23,098 

3,973 

4,226 

3,641 

628 

791 

149 

2,009 

1,710 

1,519 

593 

615 

620 

2,343 

2,299 

2,330 

2,310 

2,480 

2,106 

1,412 

1,440 

1,350 

8,695 

11,078 

7,099 

1,080 

1,281 

1,135 

0 

54 

10 

142,348 

151,073 

129,164 


Table 3 shows the impact on customer organization program funded budgets. 


“ Numbers may not add due to rounding. 
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Table 3 

Working Capital Fund Program Funded Budget by Program Organization® 


(dollars in thousands) 


FY 2009 

FY 2010 

FY 2011 

Actual 

Hstimate 

Estimate 


ARPA-E 

0 

0 

0 

Bonneville Power Administration 

0 

73 

122 

Chief Financial Officer*’ 

0 

0 

150 

Congressional & Intergovernmental Affairs 

0 

0 

4 

Economic Impact and Diversity 

0 

0 

6 

Energy Efficiency 

257 

602 

2,285 

Energy Information Administration 

0 

0 

100 

Environmental Management 

1,377 

5,498 

11,879 

Fossil Energy 

716 

1,504 

2,836 

General Counsel 

0 

0 

28 

Office of Human Capital Management 

0 

0 

70 

Hearings and Appeals 

0 

0 

6 

Health, Safety and Security 

0 

68 

470 

Inspector General 

0 

0 

47 

Chief Information Officer 

0 

0 

652 

Intelligence 

4 

0 

0 

Legacy Management 

0 

0 

367 

Office of Management 

0 

0 

63 

National Nuclear Security Administration 

1,647 

2,623 

11,531 

Nuclear Energy 

323 

723 

1,832 

Naval Reactors 

171 

349 

1,164 

Office of Electricity Delivery and Energy Reliability 

0 

0 

137 

Public Affairs 

0 

0 

4 

Policy and International Affairs 

0 

0 

20 

Civilian Radioactive Waste Management 

20 

20 

568 

Office of the Secretary 

0 

0 

6 

Science 

1,365 

2,778 

7,180 

WAPA/SWPA/SEPA 

0 

15 

378 

Field Offices 

0 

0 

0 

Total, Working Capital Fund 

5,879 

14,253 

41,908 


® Number may not add due to rounding. 

^ For Staff offices and other offices not funded with Program Funding estimates reflect Program Direction Funding. 
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Table 4 combines the program direction and program requirements in Tables 2 and 3. This allows the 
reviewer to see the impact of changes from the FY 2010 budget request for each program office. 

Table 4 

Working Capital Fund Combined Budget by Program Organization® 

(dollars in thousands) 


FY2009 

FY20I0 j 

FY20n 

Actual 

Estimate 

Estimate 


ARPA-E 

Bonneville Power Administration 

Chief Financial Officer 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


3,230 

0 

0 

222 

534 

603 

6,177 

6,226 

5,830 

800 

884 

911 

498 

867 

876 

10,455 

12,361 

11,698 

7,472 

7,998 

7,908 

13,293 

18,690 

20,667 

5,481 

6,891 

7,036 

3,896 

4,062 

4,112 

2,876 

2,841 

2,817 

1,329 

1,202 

1,205 

8,375 

10,512 

9,235 

2,037 

2,067 

2,101 

8,605 

6,704 

9,387 

8,028 

8,180 

8,288 

818 

740 

974 

11,374 

11,368 

11,549 

28,337 

33,340 

34,629 

4,296 

4,949 

5,473 

799 

1,140 

1,313 

2,009 

1,710 

1,656 

593 

615 

624 

2,343 

2,299 

2,350 

2,329 

2,500 

2,674 

1,412 

1,440 

1,356 

10,060 

13,856 

14,279 

1,080 

1,296 

1,513 

0 

54 

10 

148,227 

165,326 

171,072 


* Numbers may not add due to rounding. 
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The following section includes a description of each business-line; each business-line’s pricing 
policy, and selected performance measures. Tables 5 through 17 display revised cost estimates for 
FY 2009-FY 2011 for each business-line. 


Supplies 


Description 

This business operates two self-service stores, which carry a wide variety of consumable office products. 
At customers’ request, it acquires specialty items, not stocked in the stores. Products carried are based 
on review of equipment in the agency inventory and customer input and suggestions. 

This business is operated by Paper Clips, the office supply store name assigned by Winston-Salem 
Industries for the Blind, an affiliate of the National Industries for the Blind (NIB). Paper Clips operates 
the DOE supply stores as a commercial operation. Paper Clips is paid only for the supplies purchased 
by DOE employees. 


Board Pricing Policy 

Each organization pays for supplies purchased by its employees. 

Table 5 provides the estimated supplies charges for each organization in Headquarters. It is assumed 
that consumption levels in FY 201 1 will remain relatively constant. 
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Table 5 

Working Capital Fund Budget by Supply Business-line^ 


ARPA-E 

Bonneville Power Administration 

Chief Financial Officer 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


(dollars in thousands) 


FY2009 

Actual 

FY 2010 
Estimate 

FY20n 

Estimate 

2 

0 

0 

2 

1 

1 

J91 

139 

139 

10 

12 

12 

17 

17 

17 

334 

363 

363 

204 

184 

184 

357 

258 

258 

119 

127 

127 

80 

84 

84 

119 

93 

93 

3 

6 

6 

243 

226 

225 

44 

41 

41 

214 

212 

212 

175 

139 

139 

17 

11 

11 

205 

176 

176 

562 

500 

500 

94 

101 

101 

0 

0 

0 

35 

31 

31 

15 

21 

21 

75 

76 

76 

27 

38 

38 

32 

16 

16 

307 

t 

253 

1 

253 

1 

i 

0 

1 

0 

1 

0 

3,484 

3,127 

3,127 


^ Numbers may not add due to rounding. 
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Mail and Transportation Services Business-line 


Description 

The DOE Mail Center provides a variety of mail services for all official and other authorized mail for 
the Department of Energy and its employees. The services include the processing of all incoming postal 
mail, outgoing official mail, internal mail processing, accountable mail processing, pouch mail, a variety 
of overnight express mail services, directory services, and pick-up and delivery services. In response to 
the risk of terrorism, the business-line implemented various processes for sanitizing and testing mail 
against bio-terrorist attacks. 

Transportation services provide shuttle bus operations and fleet services. 

Board Pricing Policy 

Mail service pricing has multiple components: 

• Offices pay the actual dollar cost for outgoing United States Postal Service (USPS) mail and for 
Federal Express or other special mail. Offices pay for internal mail distribution based on the number 
of mail stops; 

■ Offices pay for Mail Security ($ 1 49,000/year) based on their percentage of incoming USPS mail 
over the preceding six-month period; 

■ Offices pay for Express Mail Labor based on their percentage of the total volume of incoming and 
outgoing special mail during the preceding six- month period; 

■ Offices pay for USPS Outgoing labor based on their percentage of actual outgoing mail for the 
preceding six months; 

• Offices pay for specified special services on a negotiated basis; 

• Programs pay for shuttle bus services based on their prior year usage; 

• Programs pay for courier and messenger services based on their prior year usage; 

• Programs pay for foreign travel services based on their prior year usage; and 

• Programs pay for headquarters fleet services based on their prior year usage. 


Table 6 provides the estimated mail services charges for each organization in Headquarters. There are 
minimal budget impacts in FY 2011, which are below the rate of inflation. 
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Table 6 

Working Capital Fund Budget by Mail and Transportation Services Business-line’' 

(dollars in thousands) 


FY 2009 

FY2010 

FY20I1 

Actual 

Estimate 

Estimate 


Bonneville Power Administration 

11 

20 

21 

Chief Financial Officer 

121 

138 

113 

Congressional & Intergovernmental Affairs 

40 

69 

73 

Economic Impact and Diversity 

53 

62 

56 

Energy Efficiency 

271 

392 

506 

Energy Information Administration 

139 

171 

176 

Environmental Management 

179 

189 

191 

Fossil Energy 

86 

122 

129 

General Counsel 

68 

83 

77 

Office of Human Capital Management 

91 

121 

123 

Hearings and Appeals 

24 

39 

26 

Health, Safety and Security 

245 

323 

301 

Inspector Genera! 

84 

77 

82 

Chief Information Officer 

148 

211 

239 

Intelligence 

347 

266 

305 

Legacy Management 

27 

33 

33 

Office of Management 

352 

550 

484 

National Nuclear Security Administration 

401 

451 

459 

Nuclear Energy 

84 

137 

137 

Naval Reactors 

2 

2 

1 

Office of Electricity Delivery and Energy Reliability 

77 

84 

84 

Public Affairs 

41 

31 

53 

Policy and International Affairs 

75 

93 

90 

Civilian Radioactive Waste Management 

41 

47 

50 

Office of the Secretary 

156 

84 

77 

Science 

138 

283 

250 

WAPA/SWPA/SEPA 

11 

14 

14 

Field Offices 

0 

0 

0 

Total, Working Capital Fund 

3,312 

4,091 

4,151 


® Numbers may not add due to rounding. 
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Photocopying 


Description 

This business provides the following services: 

■ Staffed photocopy centers at Forrestal, Germantown and L’Enfant Plaza capable of reproducing 
25,000 impressions per document; 

• Centralized (Walk-up) Photocopy Rooms; 

■ Dedicated (Customer-Assigned) Photocopiers including needs assessment analysis to determine 
workload and most appropriate equipment; 

• Digital document management, including optical scanning of paper copy documents and storage on 
disk; and, 

• Digital news clips to programs based on subscriptions. These news clips were previously provided 
as hard-copy documents prepared in the copy business. 

In FY 1996, before creation of the Fund, DOE headquarters made over 100 million copies. The number 
of copies declined rapidly after creation of the Fund and has continued to decline. Currently, DOE HQ 
photocopies at an annualized rate of 26 million. 

Board Pricing Policy 

Each office pays the full cost to maintain and supply its assigned dedicated photocopiers. For walk-up 
and staffed photocopiers, a cost per photocopy is calculated and programs are charged based on the 
number of photocopies made by program staff. The digitization pricing policy is to charge on a per-page 
basis to cover the costs of this business segment. 

Table 7 provides the estimated photocopy charges for each organization in Headquarters. There is no 
budget increase for FY 201 1. 
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Table 7 

Working Capita! Fund Budget by Photocopy Business-line^ 


Bonneville Power Administration 

Chief Financial Officer 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


(dollars in thousands) 


FY2009 

Actual 

FY2010 

Estimate 

FY2011 

Estimate 

3 

2 

2 

209 

200 

188 

30 

36 

42 

51 

39 

42 

285 

421 

311 

138 

126 

138 

328 

219 

278 

no 

116 

ill 

72 

69 

68 

147 

173 

131 

20 

15 

13 

208 

199 

184 

17 

31 

25 

192 

129 

170 

60 

42 

91 

19 

14 

11 

406 

427 

395 

446 

360 

387 

62 

89 

67 

0 

0 

0 

32 

22 

22 

59 

66 

57 

72 

48 

64 

36 

38 

33 

41 

46 

45 

203 

125 

175 

0 

0 

0 

0 

0 

0 

3,244 

3,050 

3,050 


® Numbers may not add due to rounding. 
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Printing and Graphics 


Description 

The printing and graphics business-line provides procurement and liaison with commercial printers 
through the Government Printing Office. It also provides design and development of pre-press graphics, 
electronic forms and exhibits, and court reporting services. Contractor staffs distribute in-house, 
produced materials as well as materials produced by other government agencies. This business-line also 
provides professional photography, lab technicians, portrait studio operations, and graphics visual aids 
and presentation materials. Centralized visual archives are provided through a repository of general 
interest photos. 


Board Pricing Policy 

Organizations pay direct costs for printing, printed products. Federal Register publications, and some 
graphics services. Additionally, programs pay maintenance and depreciation costs on graphics 
equipment and graphics supplies as a percentage allocation of costs incurred in the previous fiscal year. 

Table 8 provides the estimated printing and graphics charges for each Headquarters organization. There 
are minimal budget impacts in FY 201 1, which are below the rate of inflation. 
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Table 8 

Working Capital Fund Budget by Printing and Graphics Business-line^ 

(dollars in thousands' 



FY 2009 

FY2010 

FY20n 


Actual 

Estimate 

Estimate 

Bonneville Power Administration 

19 

16 

16 

Chief Financial Officer 

123 

177 

181 

Congressional & Intergovernmental Affairs 

12 

19 

19 

Economic Impact and Diversity 

38 

69 

68 

Energy Efficiency 

722 

347 

364 

Energy Information Administration 

191 

95 

192 

Environmental Management 

164 

78 

78 

Fossil Energy 

99 

92 

88 

General Counsel 

85 

194 

182 

Office of Human Capita) Management 

94 

58 

148 

Hearings and Appeals 

86 

154 

59 

Health, Safety and Security 

144 

141 

141 

Inspector General 

81 

88 

88 

Chief Information Officer 

72 

64 

64 

Intelligence 

62 

71 

76 

Legacy Management 

12 

11 

11 

Office of Management 

409 

286 

297 

National Nuclear Security Administration 

563 

299 

285 

Nuclear Energy 

51 

112 

112 

Naval Reactors 

11 

1 

1 

Office of Electricity Delivery and Energy Reliability 

48 

84 

91 

Public Affairs 

32 

19 

19 

Policy and International Affairs 

35 

82 

82 

Civilian Radioactive Waste Management 

46 

19 

19 

Office of the Secretary 

152 

140 

140 

Science 

319 

437 

403 

WAPA/SWPA/SEPA 

79 

60 

66 

Field Offices 

0 

0 

0 

Total, Working Capital Fund 

3,749 

3,214 

3,292 
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Building Occupancy 


Description 

The core services of the Building Occupancy Business-line include space assignment and utilization, 
utilities (such as heat and electricity), cleaning services, snow removal, maintenance, pest control, trash 
removal, and waste recycling. Engineering and facilities services provided are drafting, construction 
management and inspection, engineering, lock repair and key management, safety and occupational 
health, moving and warehousing services, and conference support. This business also provides 
electronic services, which involve audio/visual meeting and conferencing support as well as repair and 
maintenance of Headquarters radio communications and electronic equipment. Board-approved 
improvements to the Headquarters complex are also included. 


Board Pricing Policy 

Board policy is based on direct costs and allocations in the following manner: 

• Each year, organizations sign occupancy agreements that define the space to be assigned to them; 

■ On a building-by-building basis, direct rental value of the space assigned to each organization is 
calculated, based on the rent charged to the Department by the General Services Administration. 
Customer rent costs are based on areas assigned to each organization at the start of each fiscal year; 

■ Common use space costs in each building are divided among the tenants of that building based on 
their proportional shares of direct rent costs; 

■ Certain additional costs, such as common area improvements and health and life safety programs, 
are allocated as a pro rata addition to the building-by-building charges described above; 

• Electronic Services charges are allocated according to direct building occupancy costs; 

■ In addition, tenants may arrange, at their own cost, alterations of office space; and 

■ Charges related to property management are allocated based on program usage during the prior fiscal 
year. 

Table 9 provides the estimated building occupancy charges for each organization in Headquarters. The 

Building Business-line increases $1.5 million due to GSA rent increases. 
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Table 9 

Working Capital Fund Budget by Building Occupancy Business-line^ 


ARPA-E 

Bonneville Power Administration 

Chief Financial Officer 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


(dollars in thousands) 


FY2009 

Actual 

FY2010 

Estimate 

Fy20H 

Estimate 

3,207 

0 

0 

129 

129 

133 

4,212 

4,354 

3,966 

588 

583 

602 

501 

496 

512 

6,139 

6,990 

6,185 

5,743 

6,049 

5,843 

5,269 

4,712 

5,217 

2,477 

2,446 

2,524 

3,050 

3,011 

3,081 

1,743 

1,803 

1,775 

893 

891 

918 

6,108 

7,413 

6,252 

1,426 

1,371 

1,412 

5,786 

4,622 

6,689 

6,598 

6,472 

6,496 

357 

346 

358 

8,418 

8,270 

8,540 

15,686 

15,725 

15,921 

2,127 

2,018 

2,181 

0 

0 

0 

1,389 

994 

945 

334 

329 

340 

1,564 

1,498 

1,541 

1,385 

1,401 

1,440 

852 

947 

869 

3,958 

3,538 

4,167 

137 

137 

142 

0 

0 

0 

90,075 

86,547 

88,048 


® Numbers may not add due to rounding. 
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Telecommunications 

As a result of the department’s transition from analog to digital phone infrastructure, the technology of 
phone operations and network operations merged. In order to take advantage of efficiencies in 
combined infrastructure spending, operations, and business management, the department combined the 
phone and network businesses into the Telecommunications business. This merger formalized 
management changes already in place and will reduce the costs of administering two businesses. 

The Telecommunications business wilt phase in the process of merging business practices as they 
become available. Initially, financial support, contracting, and interface with the WCF Fund manager 
will be merged. Other operations directly related to phone operator and equipment services have no 
similar network corollary. Other infrastructure corollaries between the two segments must be delayed 
until network upgrades are completed in the next few years. However, as the opportunity for merger 
and the resulting cost savings arise, those respective operations will be combined. 

A: Description of Telephone Segment 

The telephone business-line is the telephone company for DOE Headquarters. It comprises an 
infrastructure connecting two main headquarters buildings and satellite buildings for internal dialing and 
commercial basic line service. The infrastructure includes communication networks, installed telephone 
processing switching equipment, and trained technical personnel. Telephone service includes local, long 
distance, and international dialing provided through the Headquarters Information Exchange (IX) 
System; specialized services such as operator-assisted calls (including large audio conference calls), 
voice mail, three-way calling, call forwarding, automatic ring-back, and custom calling cards; and 
trained technical persormel to install, repair and operate the system. There are approximately 14,500 
telephone connections in DOE Headquarters. This reflects a reduction of 10 percent from the nearly 
16,000 connections that were in place in FY 1996, before the Fund was implemented. Telephone usage, 
as measured by the average number of calls per month, declined approximately 30 percent from FY 
1996 to FY 2009. 

Board Pricing Policy 

Telephone system costs are allocated to Headquarters offices based upon four categories: 

• Headquarters telephone system infrastructure costs, which are composed of: (a) the cost of the leased 
telecommunications circuits connecting the Headquarters buildings to the internal telephone system, 
including the CENTREX telephone line charges for staff located in leased facilities; (b) the cost of 
leased telecommunications circuits that support local, long distance and international calling; and (c) 
the cost of the technical staff who operate the Headquarters telephone switches, and install and repair 
the telephone wiring plant, are allocated among program organizations based on the number of 
active telephone lines as a per line monthly charge. Since the Fund's inception, program customers 
have been validating, and reducing, the number of active phone lines; 

■ The costs of dedicated communication circuits are allocated to those organizations requesting 
installation of such lines; 

■ All long distance, local, and international calls at headquarters are allocated to the originating 
telephones and thus to programs based on the actual billing information received by the Department; 

• All recurring electronic communication devices (cellular phone, pagers, blackberries, etc.) service 
contract costs, and equipment purchases. 
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B: Description of Network Business Segment; 

Networking provides: 

■ Connectivity for DOE Headquarters through Local and Wide Area Networks. This connectivity 
provides interoperability for 86 organizational Local Area Network (LAN) segments in two main 
headquarters and associated satellite buildings, and connectivity to the Headquarters application host 
systems. There are approximately 13,000 LAN connections in Headquarters; 

■ Access to and Cyber Security for the Internet and World Wide Web, Electronic mail, and other 
applications for information processing and sharing through the backbone infrastructure; 

• Interface services and communications links to field sites, other government agencies, and 
public/private business partners; and 

■ Cormectivity to the entire national complex through DOEnet. The DOEnet is a centrally managed 
Wide Area Network designed to support DOE corporate systems and carry business sensitive data to 
users throughout the DOE community. DOEnet currently provides connectivity to 38 sites, each 
adhering to a uniform connection policy to ensure a level of security. In FY 201 1 the annualized 
charge is estimated to be $2.6 million. 

Board Pricing Policy 

Networking charges represent infrastructure costs which are composed of: (1) the cost of leased 
telecommunications circuits; (2) the cost of maintaining common network infrastructure components 
(routers, switches, etc.); and (3) the cost of providing technical staff to install and repair network 
connections and raonitor/operate the various common network components. These charges will be 
allocated among program organizations based on the number of active LAN connections, as a monthly 
charge. Since the Fund's inception, program customers have been validating the number of these 
connections. DOEnet costs are allocated to participating sites based on the costs associated with 
providing the service - circuit costs, hardware and maintenance costs, and the cost of providing 
technical staff 

Table 10a and Table 10b provide program direction and program charges, respectively, for each 
organization in Headquarters. The budget increase in FY 201 1 is due to the Department’s wide area 
network (DOEnet), displayed in table 10b. This budget proposes financing these operations through the 
use of DOE Program funds begiiming in FY 201 1. 
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Table 10a 

Working Capital Fund Program Direction Budget by Telecommunications Business-line^ 

(dollars in thousands) 


ARPA-E 

Bonneville Power Administration 

Chief Financial Officer 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Nava) Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


FY 2009 
Actual 

FY2010 

Estimate 

FY 2011 
Estimate 

20 

0 

0 

59 

16 

16 

812 

708 

708 

90 

122 

122 

99 

125 

125 

1,149 

1,055 

1,055 

415 

482 

482 

1,496 

1,170 

1,170 

790 

516 

516 

322 

357 

357 

374 

323 

323 

42 

51 

51 

936 

1,193 

1,193 

187 

195 

195 

1,998 

1,162 

1,162 

520 

943 

943 

250 

110 

110 

1,065 

1,146 

1,146 

3,225 

3,159 

3,159 

507 

531 

531 

128 

40 

40 

273 

258 

258 

94 

91 

91 

399 

347 

347 

306 

240 

240 

157 

180 

180 

1,006 

972 

972 

154 

12 

12 

0 

0 

0 

16,870 

15,504 

15,504 


® Numbers may not add due to rounding. 
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Table 10b 

Working Capital Fund Program Funded Budget by Telecommunications Business-line" 

(dollars in thousands) 


ARPA-E 

Bonneville Power Administration 
Chief Financial Officer'" 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


FY2009 

Actual 

FY20I0 

Estimate 

FY2011 

Estimate 

0 

0 

0 

0 

0 

46 

0 

0 

107 

0 

0 

0 

0 

0 

0 

0 

0 

167 

0 

0 

0 

0 

0 

324 

0 

0 

333 

0 

0 

0 

0 

0 

42 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

541 

0 

0 

0 

0 

0 

219 

0 

0 

0 

0 

0 

482 

0 

0 

50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

0 

0 

0 

84 

0 

0 

141 

0 

0 

0 

0 

0 

2,636 


^ Numbers may not add due to rounding. 

^ For Staff offices and other offices not funded with Program Funding estimates reflect Program Direction Funding, 
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Procurement Management 

Description 

The Audit Services, Contract Closeout, and Purchase Card Surveillance business segments work 
together to help validate compliance with procedures and improve the internal controls of the 
Department and respond to specific issues raised by the Inspector General. Ultimately, they result in 
savings to programs by preventing fraud, waste, and abuse. 

The Audit Services segment of the business actually represents funding to various federal audit 
agencies, however, the majority of the funding is provided to DCAA. The Defense Contract Audit 
Agency (DCAA), Office of Naval Research (ONR), Department of Health and Human Services (HHS) 
and Defense Logistic Agency (DLA) provide audit services to the Department’s Program Offices and 
Contracting Officers in support of their acquisition activities. These services benefit the contracting 
officers in supporting their determination for reasonableness and realism of the contractor’s proposed 
rates. The American Recovery and Reinvestment Act of 2009 funding at DOE will increase our reliance 
on HHS support for audits on financial assistance instruments. Although the impact will be large, we 
are unable at this time to reflect this change in our forecasts. 

The Contract Closeout segment of the business is the final stage in contract administration support for 
DOE Headquarters elements. Services include ensuring that all contracted products and services have 
been delivered, final releases are obtained, final invoices and vouchers are processed for payment, and 
any remaining unexpended funds under the contract are released. Since FY 1996, the universe of 
contract instruments ready for closeout has been reduced from nearly 3,000 to approximately 1,000 
instruments. Over $121 million has been deobligated from expired contracts in the 12 years this activity 
has been operating as a Fund business. As a result of the American Recovery and Reinvestment Act of 
2009, it is anticipated that there will be a substantial increase in the number of financial assistance 
awards that will require closeout. Although the impact is expected to be large, it is premature to 
reasonably project the magnitude of it in our forecast at this time. 

The Purchase Card Data Mining segment monitors purchase card usage by both Federal and M&O 
contractor employees. DOE purchase cards are issued under a task order with JP Morgan Chase Bank 
through the SmartPay2 program administered by the General Services Administration. Funding for this 
effort is derived from rebates DOE elements receive from JP Morgan Chase Bank, based upon the dollar 
volume of purchases. JP Morgan Chase Bank will provide a version of the data mining system, entitled 
IntelliLiiik, to DOE at no cost for the basic version. This business unit will detect patterns, trends, 
and/or anomalies for use in risk management, spend patterns, and other areas of analysis. If necessary, 
DOE will incur costs to enhance IntelliLink if it does not fully meet DOE’s requirements. 

Board Pricing Policy 

Each Headquarters element pays the actual contract closeout cost, determined by the unit price of each 
contract type and negotiated level of service. Purchase Card Data Mining costs are allocated based on 
the distribution of the last four quarterly payments (refunds) resulting from the DOE purchase card 
program. DCAA audits are charged to programs based on actual usage from the previous fiscal year. 
Traditionally, these expenses have been funded with program funding and the WCF proposes using this 
same funding for WCF billing. 

Table 1 1 a and Table 1 lb provide program direction and program charges, respectively, for each 
organization in Headquarters. There are minimal budget impacts in FY 201 1, which are below the rate 
of inflation. 
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Table 11a 

Working Capital Fund Program Direction Budget by Procurement Management Business-line^ 

(dollars in thousands) 


Bonneville Power Administration 

Chief Financial Officer 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactore 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


FY2009 

Actual 

FY 2010 
Estimate 

FY2011 

Estimate 

0 

0 

0 

25 

8 

8 

4 

0 

0 

4 

4 

4 

80 

286 

111 

83 

230 

239 

84 

0 

90 

35 

118 

104 

6 

4 

4 

0 

0 

0 

13 

3 

3 

63 

144 

70 

4 

4 

4 

11 

46 

47 

8 

25 

25 

23 

11 

12 

156 

94 

97 

50 

253 

123 

47 

0 

76 

0 

0 

0 

1 

0 

0 

0 

3 

3 

5 

11 

11 

0 

0 

0 

0 

0 

0 

60 

594 

63 

41 

29 

46 

0 

7 

8 

800 

1,875 

1,149 


® Numbers may not add due to rounding. 
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Table lib 

Working Capital Fund Program Funded Budget by Procurement Management Business-line" 

(dollars in thousaods) 


Bonneville Power Administration 
Chief Financial Officer^ 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


FY2009 

Actual 

FY2010 

Estimate 

FY201i 

Estimate 

0 

73 

76 

0 

0 

0 

0 

0 

0 

0 

0 

0 

257 

602 

623 

0 

0 

0 

1,377 

5,498 

5,690 

716 

1,504 

1,557 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

68 

71 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

1,647 

2,623 

2,715 

323 

723 

748 

171 

349 

361 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20 

20 

21 

0 

0 

0 

1,365 

2,778 

2,875 

0 

15 

15 

0 

0 

0 

5,879 

14,253 

14,752 


^ Numbere may not add due to rounding. 

^ For Staff offices and other offices not funded with Program Funding estimates reflect Program Direction Funding. 
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Payroll and Personnel 


Description 

The major components of this business are the processing of the payroll for DOE Federal employees and 
the operation of the Corporate Human Resources Information System (CHRIS). All related personnel 
services will continue to be carried out by Federal employees and therefore do not fall under the 
Working Capital Fund Payroll and Persormel Business-line. 

Payroll Processing prepares civilian payrolls based on authenticated documentation. The combined 
efforts of DOE and the Defense Financial Accounting Service perform the following functions. 

■ Computes, deposits, and reports Federal, State, and local income taxes; 

• Maintains employee records related to Civil Service and Federal Employees Retirement Systems, 
reports retirement information to the Office of Personnel Management, and performs reconciliation 
of account balances with Office of Personnel Management and the Department of the Treasury; 

• Accounts and reports employee’s health benefit coverage, thrift savings plans, and unemployment 
compensation, among other non-salary employee payments; 

• Maintains donated leave subsystem; and 

• Maintains and operates the Department' s system of allocating payroll costs to the proper 
appropriation. 

• Finances the DOE transit subsidy for headquarters employees. 

Detailed employee information and Office of Personnel Management regulations are critical inputs to 
payroll processing. This business-line is being used to finance certain Office of Personnel Management 
(0PM) and transit subsidy charges that benefit to the entire DOE work force. 

Corporate Human Resources Information System (CHRIS) is the Department's Enterprise Human 
Resources system of record. Specifically, the project supports the strategic management of human 
resource capital goal by providing official data and reports for external reporting, internal decision- 
making, policy reviews and electronic workflow to support the paperless office, streamlined business 
processes and improved operational efficiencies. Employee Self Service is an additional component of 
the CHRIS Project, as is DOE Jobs, the web-based automated recruitment and application system. 

Board Pricing Policy 

Payroll processing and CHRIS operations costs for this business are allocated to each program on the 
basis of their employment levels at the beginning of the current fiscal year. Transit Subsidy charges are 
based on actual usage by the respective programs. 

A significant portion of the payroll Working Capital Fund resources are used to reimburse the Defense 
Finance and Accounting Service, the payroll service provider for the Department of Energy. Actual 
FY 2002 billing for this business was $5.3 million compared to $4.4 million for expanded services 
today. 

Table 12 provides the estimated distribution of costs by program customer. There is no budget increase 
in FY 2011. 
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Table 12 

Working Capital Fund Budget by Payroll and Personnel Business-line^" 

(dollars in thousands) 


Bonneville Power Administration 

Chief Financial Officer 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

General Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


FY2()09 

Actual 

FY2010 

Estimate 

FY2011 

Estimate 

0 

0 

0 

213 

175 

175 

21 

29 

29 

36 

37 

37 

459 

470 

470 

459 

484 

484 

751 

762 

762 

423 

416 

416 

185 

201 

201 

183 

166 

166 

27 

29 

29 

239 

238 

238 

162 

169 

169 

97 

88 

88 

199 

187 

187 

38 

39 

39 

286 

278 

278 

1,513 

1,554 

1,554 

226 

208 

208 

in 

83 

83 

75 

69 

69 

16 

18 

18 

98 

107 

107 

138 

134 

134 

18 

20 

20 

558 

499 

499 

652 

688 

688 

0 

0 

0 

7,182 

7,148 

7,148 


^ Numbers may not add due to rounding. 
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Corporate Training Services 


Description 

The Corporate Training Services Business-line combines Training Delivery and Services (TDS) and the 
Online Learning Center (OLC) business segments, to deliver courses which support the Department’s 
mission programs. The benefits to the DOE include: DOE specific courses, competitive pricing, and fee 
for service pricing. 

The Energy Online Learning Center (OLC) is a web-based commercial off-the-shelf (COTS) training 
system that provides access to online learning and training. The goal of this business segment is to use 
technology to deliver learning activities to the desktop wherever such delivery can be demonstrated to 
improve learning outcomes and reduce costs independently or in combination with other training 
methods. The overall vision of the OLC program is to provide the capability for all DOE Federal 
employees to have access to web-based training via the desktop. The OLC has been structured to meet 
DOE needs with a customized access process and DOE specific information. 

The Training Delivery and Services (TDS) include; the design, development, and delivery of 
competency-based courses to meet critical skills development needs in Project Management, Program 
Management, and Acquisition and Assistance Management. A series of Continuing Education courses 
has been added to present new topics and refresher training. Program offerings include modular course 
design, and customized, just-in-time training, for on-site and centralized delivery. The Program has a 
20-year track record of providing professional training and training services throughout the DOE 
complex. Training management services are offered to customers on a negotiated basis only. 

Board Pricing Policy 

Participating DOE organizations pay for this service through a fixed annual fee per student and 
allocation of administrative costs, based on number of employees per program, in order to access to the 
OLC. 

Participating DOE organizations pay $200/day for each employee enrolled in professional skills training 
courses. 

The OLC2 business segment is authorized to negotiate agreements with customers to prepare course 
materials for inclusion in the Center. 

Table 13 provides the estimated Corporate Training Services charges for each organization in 
Headquarters, There is no budget increase in FY 20 1 1 . 
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Table 13 

Worldng Capital Fund Budget by Corporate Training Services Business-line^ 


(dollars in thousands) 

FY 2009 

FY2010 

FY20il 

Actual 

Estimate 

Estimate 


Bonneville Power Administration 

0 

291 

291 

Chief Financial Officer 

11 

53 

S3 

Congressional & Intergovernmental Affairs 

2 

8 

8 

Economic Impact and Diversity 

1 

9 

9 

Energy Efficiency 

18 

27 

27 

Energy Information Administration 

25 

58 

58 

Environmental Management 

30 

227 

227 

Fossil Energy 

7 

110 

110 

General Counsel 

14 

29 

29 

Office of Human Capital Management 

18 

69 

69 

Hearings and Appeals 

2 

8 

8 

Health, Safety and Security 

18 

152 

152 

Inspector General 

6 

37 

37 

Chief Information Officer 

13 

45 

45 

Intelligence 

5 

25 

25 

Legacy Management 

1 

17 

17 

Office of Management 

36 

68 

68 

National Nuclear Security Administration 

34 

428 

428 

Nuclear Energy 

13 

80 

80 

Naval Reactors 

0 

23 

23 

Office of Electricity Delivery and Energy Reliability 

10 

18 

18 

Public Affairs 

0 

17 

17 

Policy and International Affairs 

7 

13 

13 

Civilian Radioactive Waste Management 

6 

46 

46 

Office of the Secretary 

1 

4 

4 

Science 

18 

151 

151 

WAPA/SWPA/SEPA 

0 

162 

162 

Field Offices 

0 

0 

0 

Total, Working Capital Fund 

296 

2,175 

2,175 


^ Numbers may not add due to rounding. 
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Project Management Career Development Program 


Description 

The Project Management Career Development Program (PMCDP) provides a wide range of 
developmental, mentoring, training, and rotational activities which lead to project management 
certification. Project management certification under the program is based upon the requirements for 
training, developmental activities, and experience outlined in the certification standard contained in 
DOE Order 361 .lA, Chapter IV and meets the certification requirements of the Federal Acquisition 
Certification for Program and Project Managers defined in 0MB Circular A-1 1, Part 7. The Project 
Management Career Development Program defines necessary DOE project management knowledge, 
skills and abilities, as well as, DOE training course requirements. Components of PMCDP also include 
a DOE career development tracking system and a DOE project management certification program. 

The PMCDP program also provides the Information Technology community with training opportunities 
to satisfy OMB and Chief Information Officer requirements for project managers. 


Board Pricing Policy 

In FY 2010, the business-line will continue to assess programs based on the number of projects, the 
amount of projects in the portfolio, and the number of incumbent project directors or potential project 
directors identified by the programs. Fixed costs related to the PMCDP will be charged to programs 
based on their pro-rata share of the number of projects and the value of those projects in the Project 
Accounting and Reporting System (PARS). The variable costs of delivering courses will be charged to 
programs based on their pro-rata share of targeted participants based on program PMCDP Profile. 

In addition, we expect some programs outside of the assessment pool to desire participation in the 
training offered to include training for Real Property Asset Management. In those cases, the business 
will allocate a certain number of slots, on a space available basis, at the rate of $200/day. These charges 
will offset other development costs and future charges to the programs. 

Table 14 provides the estimated Project Management Career Development Program charges for each 
organization in Headquarters. The $400,000 increase in FY 201 1 was approved by the WCF Board at 
its June 3, 2009 Board meeting. This increase is required in order to develop new or updated course 
material and for increased course delivery. 
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Table 14 

Working Capital Fund Budget by PMCDP® 

(dollars in thousands) 


FY2009 

FY 2010 

FY20U 

Actual 

Estimate 

Estimate 


Bonneville Power Administration 

0 

0 

0 

Chief Financial Officer 

27 

19 

27 

Congressional & Intergovernmental Affairs 

0 

0 

0 

Economic Impact and Diversity 

0 

0 

0 

Energy Efficiency 

20 

15 

20 

Energy Information Administration 

14 

10 

14 

Environmental Management 

518 

370 

518 

Fossil Energy 

75 

54 

75 

General Counsel 

0 

0 

0 

Office of Human Capital Management 

3 

2 

3 

Hearings and Appeals 

0 

0 

0 

Health, Safety and Security 

9 

7 

9 

Inspector General 

0 

0 

0 

Chief Information Officer 

17 

12 

17 

Intelligence 

0 

0 

0 

Legacy Management 

0 

4 

5 

Office of Management 

5 

4 

5 

National Nuclear Security Administration 

281 

201 

281 

Nuclear Energy 

276 

105 

147 

Naval Reactors 

0 

0 

0 

Office of Electricity Delivery and Energy Reliability 

0 

0 

0 

Public Affairs 

0 

0 

0 

Policy and International Affairs 

0 

0 

0 

Civilian Radioactive Waste Management 

106 

75 

106 

Office of the Secretary 

0 

0 

0 

Science 

167 

119 

167 

WAPA/SWPA/SEPA 

4 

3 

4 

Field Offices 

0 

0 

2 

Total, Working Capital Fund 

1,522 

1,000 

1,400 


® Numbers may not add due to rounding. 
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iManage 

iManage is the Department’s solution for managing enterprise-wide systems and data, iManage is 
consolidating and streamlining Department-wide systems and business processes to integrate financial, 
budgetary, procurement, personnel, program and performance information. iManage is supported at the 
core by a central data warehouse/portal that links common data elements from each of the Department’s 
business systems and supports both external and internal reporting. 

Description; The Standard Accounting and Reporting System (STARS) provides the Department 
with a modem, comprehensive, and responsive financial management system that records and processes 
accounting transactions for general accounting, payments, receivables, purchasing including obligations 
and reservations, accmals, plant and capital equipment, nuclear materials accounting and many other 
functions. STARS is the foundation for linking budget formulation, budget execution, financial 
accounting, financial reporting, cost accounting, and performance measurement. The system fully 
supports a data warehouse linking common data elements from all of the corporate business systems. 
STARS is also being used for financial reporting including FACTS I & 11, SF 220,9 and SF 224, 

STARS replaced both the Departmental Integrated Standard Cost Accounting System and Management 
Accounting Reporting System. Costs include support for Database Administration, System 
Administration, System Maintenance and Analysis, Application Hosting, and documentation. In 
addition, the Oracle Software requires annual maintenance fees. 

STRIPES: Procurement and contracts management component of iManage. It replaced and 
consolidated federal corporate, regional and local procurement-related systems across the Department. 
STRIPES automates all procurement and contract activities required or directly associated with 
planning, awarding, and administering various unclassified acquisition and financial assistance 
instruments; thereby, increasing the internal efficiency of the Department. 

The Oak Ridge Financial Service Center (ORFSC) completes over 120,000 payments annually and 
payment services are provided for all DOE programs, which includes, but is not limited to NNSA, EM, 
FE, SC and EE. 

Board Pricing Policy 

STARS charges programs a prorata allocation of costs based on percentage share of three prior fiscal 
years’ combined budget shares, using the Congressional request of the most recent year. These 
estimates reflect the three years (FY 2006-8) in the Department’s FY 2009 Request to Congress. 

STRIPES charges programs based on the actual number of system users based on usage during the prior 
fiscal year. 

The ORFSC charges programs based on a prorata share of invoices processed at the center. 

Tables 15a and 15b provide the estimated iManage program direction and program charges, 
respectively, for each organization in Headquarters. The increase in FY 201 1 represents initial iBudget 
operations and increases required for STRIPES operations. 
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Table 15a 

Working Capital Fund Program Direction Budget by iManage‘‘ 

{dollars in thousands) 


FY2009 

FY 2010 

FY20n 

Actual 

Estimate 

Estimate 


Bonneville Power Administration 

0 

0 

0 

Chief Financial Officer 

105 

106 

0 

Congressional & Intergovernmental Affairs 

2 

5 

0 

Economic Impact and Diversity 

3 

5 

0 

Energy Efficiency 

476 

408 

0 

Energy Information Administration 

45 

44 

0 

Environmental Management 

1,775 

1,590 

0 

Fossil Energy 

390 

647 

0 

Genera! Counsel 

10 

11 

0 

Office of Human Capital Management 

9 

11 

0 

Hearings and Appeals 

3 

5 

0 

Health, Safety and Security 

96 

147 

0 

Inspector General 

23 

22 

0 

Chief Information Officer 

39 

38 

0 

Intelligence 

52 

10 

0 

Legacy Management 

50 

46 

0 

Office of Management 

26 

26 

0 

National Nuclear Security Administration 

2,558 

2,297 

0 

Nuclear Energy 

316 

323 

0 

Naval Reactors 

244 

149 

0 

Office of Electricity Delivery and Energy Reliability 

48 

59 

0 

Public Affairs 

2 

17 

0 

Policy and International Affairs 

10 

12 

0 

Civilian Radioactive Waste Management 

144 

168 

0 

Office of the Secretary 

2 

1 

0 

Science 

1,267 

1,328 

0 

WAPA/SWPA/SEPA 

0 

175 

0 

Field Offices 

0 

47 

0 

Total, Working Capital Fund 

7,695 

7,697 

0 


“ Numbers may not add due to rounding. 
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Table 15b 

Working Capital Fund Program Funded Budget by iManage^ 

(dollars In thousands) 


FY 2009 

FY2010 

FY20il 

Actual 

Estimate 

Estimate 


Bonneville Power Administration 

0 

0 

0 

Chief Financial Officer^’ 

0 

0 

14 

Congressional & Intergovernmental Affairs 

0 

0 

2 

Economic Impact and Diversity 

0 

0 

2 

Energy Efficiency 

0 

0 

510 

Energy Information Administration 

0 

0 

34 

Environmental Management 

0 

0 

2,003 

Fossil Energy 

0 

0 

323 

General Counsel 

0 

0 

10 

Office of Human Capital Management 

0 

0 

9 

Hearings and Appeals 

0 

0 

2 

Health, Safety and Security 

0 

0 

136 

Inspector General 

0 

0 

16 

Chief Information Officer 

0 

0 

38 

Intelligence 

0 

0 

0 

Legacy Management 

0 

0 

51 

Office of Management 

0 

0 

21 

National Nuclear Security Administration 

0 

0 

2,847 

Nuclear Energy 

0 

0 

353 

Naval Reactors 

0 

0 

274 

Office of Electricity Delivery and Energy Reliability 

0 

0 

47 

Public Affairs 

0 

0 

1 

Policy and International Affairs 

0 

0 

7 

Civilian Radioactive Waste Management 

0 

0 

153 

Office of the Secretary 

0 

0 

2 

Science 

0 

0 

1,442 

WAPA/SWPA/SEPA 

0 

0 

222 

Field Offices 

0 

0 

0 

Total, Working Capital Fund 

0 

0 

8,520 


® Numbers may not add due to rounding. 

For Staff offices and other offices not funded with Program Funding estimates reflect Program Direction Funding. 
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Financial Reporting Control Assessment 


Background 

The Federal Managers’ Financial Integrity Act (FMFIA) and OMB Circular A-I23, Management’s 
Responsibility for Internal Control, define management’s responsibility for internal control and include 
guidance for management to assess the effectiveness of internal control. OMB issued a revised Circular 
A-123 on December 21, 2004, for implementation in FY 2009. Appendix A of the revised Circular 
requires a management assessment of the effectiveness of internal control over financial reporting. 
Specifically, agencies must (1) assess controls at the entity level as well as the process, transaction or 
application level by gaining a full understanding of how management considers risk relevant to financial 
reporting and test controls to assess compliance; (2) document the controls over financial reporting as 
well as the assessment process; and (3) report the results in an assurance statement as of June 30 each 
year. This requirement was generated to bring parity in the level of review and accountability between 
the Federal government and public corporations under the Sarbanes Oxley Act. 

Description 

This business will ensure the Department meets the intent of the Congress and the Executive Branch for 
internal control of financial reporting and has appropriate support for the Secretary’s annual assurance 
statement included as part of the Performance and Accountability Report. Because the requirements of 
OMB A-123 apply to the agency as a whole, each benefiting program must share the cost of this 
program. 

In order to support these goals, the business will develop, provide, and maintain the capabilities needed 
to implement a comprehensive Department-wide evaluation of internal controls over financial reporting. 
The resources and knowledge to conduct such an evaluation are currently not fully available in-house. 
Furthermore, the Department’s internal controls over financial reporting may ultimately be audited and a 
Certified Public Accountancy (CPA) perspective, as well as the resources to complete the work, may be 
necessary. In addition to any CPA contractors, the Department will also need access to other support 
contractors to help maintain the tools currently used to evaluate and report on internal controls over 
financial reporting. In the future, the business may also evaluate, select, and implement a corporate 
software solution to assist with the Department’s A-123 implementation efforts. 

Board Pricing Policy 

The business-line charges customers a prorata allocation of costs based on percentage share of three 
prior fiscal years’ combined budget shares, using the Congressional request of the most recent year. 
These estimates reflect the three years (FY 2006-8) in the Department’s FY 2009 Request to Congress. 
Departmental programs that use proprietary financial systems, for example. Federal Energy Regulatory 
Commission and the Power Marketing Administrations will be excluded from billing for this business. 


Tables 16a and 16b provide the estimated Financial Reporting Control Assessment program direction 
and program charges, respectively, for each organization in Headquarters. There are no budget 
increases in FY 2011. 
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Table 16a 

Working Capital Fund Program Direction Budget by 
Financial Reporting Control Assessment ^ 


Bonneville Power Administration 

Chief Financial Officer 

Congressional & Intcrgovemmentai Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

Genera! Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


(dollars in thousands) 


FY 2009 
Actual 

FY 2010 
Estimate 

FY 2011 
Estimate 

0 

0 

0 

7 

8 

0 

1 

1 

0 

1 

1 

0 

246 

247 

0 

16 

16 

0 

966 

965 

0 

156 

156 

0 

5 

5 

0 

5 

5 

0 

1 

1 

0 

66 

66 

0 

8 

8 

0 

18 

18 

0 

0 

0 

0 

24 

24 

0 

10 

10 

0 

1,373 

1,370 

0 

170 

171 

0 

132 

132 

0 

23 

23 

0 

1 

1 

0 

3 

3 

0 

74 

73 

0 

1 

1 

0 

695 

694 

0 

0 

0 

0 

0 

0 

0 

4,000 

4,000 

0 


® Numbers may not add due to rounding. 
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Table 16b 

Working Capital Fund Program Funded Budget by 
Financial Reporting Control Assessment ^ 


(dollars in thousands) 


FY 2009 

FY 2010 

FY20n 

Actual 

Estimate 

Estimate 


Bonneville Power Administration 

0 

0 

0 

Chief Financial Officer’’ 

0 

0 

8 

Congressional & Intergovernmental Affaii^ 

0 

0 

1 

Economic Impact and Diversity 

0 

0 

1 

Energy Efficiency 

0 

0 

247 

Energy Information Administration 

0 

0 

16 

Environmental Management 

0 

0 

965 

Fossil Energy 

0 

0 

156 

General Counsel 

0 

0 

5 

Office of Human Capital Management 

0 

0 

5 

Hearings and Appeals 

0 

0 

1 

Health, Safety and Security 

0 

0 

66 

Inspector General 

0 

0 

8 

Chief Information Officer 

0 

0 

18 

Intelligence 

0 

0 

0 

Legacy Management 

0 

0 

24 

Office of Management 

0 

0 

10 

National Nuclear Security Administration 

0 

0 

1,370 

Nuclear Energy 

0 

0 

171 

Naval Reactors 

0 

0 

132 

Office of Electricity Delivery and Energy Reliability 

0 

0 

23 

Public Affairs 

0 

0 

1 

Policy and International Affairs 

0 

0 

3 

Civilian Radioactive Waste Management 

0 

0 

73 

Office of the Secretary 

0 

0 

1 

Science 

0 

0 

694 

WAPA/SWPA/SEPA 

0 

0 

0 

Field Offices 

0 

0 

0 

Total, Working Capital Fund 

0 

0 

4,000 


® Numbers may not add due to rounding. 

^ For Staff offices and other offices not funded with Program Funding estimates reflect Program Direction Funding. 
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Financial Statement Audit 


Description 

Support services relating to the audit contract are required to attain contractor expertise, needed 
primarily for financial statement audits required by the Government Management Reform Act (GMRA) 
(e.g., actuaries, petroleum engineers, and information technology support personnel). The WCF Board 
has not finalized the pricing policy for this business. 

The amounts listed in Table 17 are consistent with similar funded items and is our best estimate of the 
charges that will be approved by the Board at a subsequent meeting and codified in WCF pricing 
policies as documented in the Policies and Procedures of the Board. Due to the complex-wide and broad 
budget overview of these financial statement audits, mission programs will have the option of using 
program funds to finance this activity. 

Board Pricing Policy (estimate) 

The business-line charges customers a prorata allocation of costs based on percentage share of three 
prior fiscal years’ combined budget shares, using the Congressional request of the most recent year. 
These estimates reflect the three years (FY 2007-9) in the Department’s FY 2010 Request to Congress. 
Departmental programs that use proprietary financial systems, for example, Federal Energy Regulatory 
Commission and the Power Marketing Administrations wilt be excluded from billing for this business. 


Table 17 provides the estimated Financial Statement Audit program funded charges for each 
organization in Headquarters. There is no budget increase in FY 2011, 
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Table 17 

Working Capital Fund Budget by Financial Statement Audit Business-line^ 


Bonneville Power Administration 
Chief Financial Officer'^ 

Congressional & Intergovernmental Affairs 

Economic Impact and Diversity 

Energy Efficiency 

Energy Information Administration 

Environmental Management 

Fossil Energy 

Genera! Counsel 

Office of Human Capital Management 

Hearings and Appeals 

Health, Safety and Security 

Inspector General 

Chief Information Officer 

Intelligence 

Legacy Management 

Office of Management 

National Nuclear Security Administration 

Nuclear Energy 

Naval Reactors 

Office of Electricity Delivery and Energy Reliability 
Public Affairs 

Policy and International Affairs 
Civilian Radioactive Waste Management 
Office of the Secretary 
Science 

WAPA/SWPA/SEPA 
Field Offices 

Total, Working Capital Fund 


(dollars in thousands) 


FY2009 

Actual 

FY2010 

Estimate 

FY 2011 
Estimate 

0 

0 

0 

0 

21 

21 

0 

2 

2 

0 

3 

3 

0 

738 

738 

0 

49 

49 

0 

2,897 

2,897 

0 

467 

467 

0 

14 

14 

0 

14 

14 

0 

3 

3 

0 

197 

197 

0 

23 

23 

0 

55 

55 

0 

0 

0 

0 

73 

73 

0 

31 

31 

0 

4,117 

4,117 

0 

510 

510 

0 

397 

397 

0 

68 

68 

0 

2 

2 

0 

10 

10 

0 

221 

221 

0 

3 

3 

0 

2,085 

2,085 

0 

0 

0 

0 

0 

0 

0 

12,000 

12,000 


® Numbers may not add due to rounding. 

^ For Staff offices and other offices not funded with Program Funding estimates reflect Program Direction Funding. 
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Energy Information Administration 
Proposed Appropriation Language 

For necessary expenses in carrying out the activities of the Energy Information Administration, 
[$1 10,595,000] $128,833,000, to remain available until expended. 
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Energy Information Administration 
Overview 

Appropriation Summary by Program 


Energy Information Administration 
Total, Energy Information Administration 


(dollars in thousands) 


FY 2009 Current 

FY 2009 Current 
Recovery Act j 

FY 2010 Current 

FY2011 

Appropriation ' 

Appropriation 

Appropriation 

Request 

110,595 

N/A 

1 10,595 

128,833 

110,595 

N/A 

110,595 

128,833 


Preface 

The U.S. Energy Information Administration is the statistical and analytical agency within the U.S. 
Department of Energy. EIA is the Nation’s premier source of energy information and by law, its data 
analyses, and forecasts are independent of approval by any other officer or employee of the United 
States Government. When faced with major energy challenges, such as Congressional debates over 
limiting greenhouse gas emissions, the dramatic oil price increases in late 2007 to mid 2008, and the 
devastating hurricanes in 2005 and again in 2008, both the Administration and the Congress rely on EIA 
as their trusted source of energy information and analysis. With the current spotlight on energy issues 
and the economy, EIA is being called upon more and more to provide timely energy information and 
analysis on critical energy issues to assist the Administration and the Congress in their deliberations on 
national and international energy policy. Through this budget request, EIA seeks to improve its 
capabilities to respond to the Nation’s need for reliable energy information, focusing on the need to 
close growing energy information gaps that challenge the agency’s ability to maintain the quality of the 
information it provides. 

Because energy is central to the U.S. economy, the Nation’s leaders, policymakers, energy markets, 
news media, and citizens need reliable and timely information and analyses when an energy disruption 
occurs, when debates on competing national energy development and utilization strategies are discussed 
and when business and personal energy investment decisions are made. As the energy industry evolves 
and becomes increasingly more complex and interdependent, EIA must update its energy data collection 
and analysis programs to reflect the current industry composition and operation and continue to provide 
the most comprehensive picture of energy markets and industry. 

Within the Energy Information Administration appropriation, EIA has one program; Energy 
Information Administration, with no subprograms. 

Mission 

The U.S. Energy Information Administration collects, analyzes, and disseminates independent and 
impartial energy information to promote sound policymaking, efficient markets, and public 
understanding of energy and its interaction with the economy and the environment. 
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Benefits 

Every Administration and Congress since EIA’s inception in 1977 have come to rely on its independent 
and impartial data, projections and analyses to provide important input for energy policy development. 
Our products help inform U.S. energy and associated environmental policy, as well as assist 
policymakers and the public in understanding a variety of energy market and geopolitical situations 
which affect supplies and prices. Our stakeholders depend on EIA to produce credible and reliable 
analyses on the potential impact of energy policy proposals and to present clear, accurate, and timely 
assessments of topical energy issues and events. The scope of our audience is quite broad and, in 
addition to the U.S. Government, includes energy consumers, producers, investors, state and local 
governments, the news media, international agencies and foreign governments. 

Performance 

The EIA program supports the Secretary’s Goal 2: Energy: Build a competitive, low-carbon economy 
and secure America 's energy future. 

Contribution to GPRA Unit Program Goal 1.1.12.00, Energy Information Administration 

GPRA Unit Program Goal 1.1. 12.00, Energy Information Administration: EIA’s information program is 
relevant, reliable and consistent with changing industry structures, and EIA’s products are accurate and 
timely. EIA contributes to DOE’s mission and its GPRA Unit Program Goal by providing national and 
international energy data, projections and analyses. 

EIA’s priority is to maintain high quality, core energy data programs and modeling methodologies 
essential to providing timely and accurate energy information, analysis, and forecasts. EIA will 
continue to collect, analyze and disseminate energy information, and provide its products to 
Administration energy policymakers, the Congress, State and local governments, industry, educational 
institutions, the news media, and the public. 

Means and Strategies 

EIA will use various means and strategies to achieve its GPRA Unit Program goal. EIA’s FY 201 1 
program will consist of: data collection activities to support statutory requirements to maintain a 
comprehensive energy information system; publishing reports and analyses used by a wide variety of 
customers in the public and private sectors; maintaining the National Energy Modeling System for long- 
term analyses; and maintaining the Regional Short-Term Energy Model for near-term energy market 
analysis and forecasting. 

EIA will accomplish its mission through the use of surveys, expert analyses, forecasting models, and 
information dissemination. EIA also will continue investing in resources to ensure the accuracy of its 
energy data and analyses, as well as the security of energy data. These efforts reflect changes in energy 
sectors resulting from a variety of factors, including the restructuring of energy industries, demographic 
changes, the need for increased security of market sensitive data, new fuel standards, the increasing use 
of renewable fuels, and new legislative mandates. 

EIA will implement the following means: 

• Deploy a unified, EIA-wide internet data collection tool for surveys. This tool, replacing multiple 
legacy collection systems, will serve as EIA’s primary data-collection mechanism for obtaining 
respondent data, and will improve the efficiency of data collection and editing and improve data 
quality. EIA also will continue to disseminate energy data, information, analyses, forecasts and 
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reports via the Internet, and update its website to facilitate access to relevant energy information by 
EIA’s diverse customer base. 

• Employ EIA’s new Omnibus Procurement vehicle to streamline the procurement process and 
improve competition. 

• Conduct customer forums and customer needs assessments in order to maintain an up-to-date 
product and service mix. 

■ Continue implementing selected findings and recommendations from the May 2006 External Study 
Team report, “Challenges, Choices and Changes: An External Study of the Energy Information 
Administration.” The External Study Team, led by Massachusetts Institute of Technology Professor 
A. Denny Ellerman, conducted an independent evaluation of EIA’s activities and performance. The 
External Study Team was asked specifically to consider whether EIA is doing the “right things” and 
to identify challenges that EIA will face over the next five years. 

The EIA will implement the following strategies: 

■ Expand EIA’s surveys of energy consumption in commercial buildings, manufacturing, and homes. 
EIA’s end-use consumption surveys provide baseline information critical to understanding energy 
use and are the basis for benchmarking and performance measurement for energy efficiency 
programs. Increasing the sample size, geographic coverage and/or frequency will vastly improve 
data reliability and will permit more complex analysis of key indicators of energy use, publication of 
more building types, and more accuracy for secondary uses of the data by other Federal agencies. 

• Address energy market behavior and the interrelationship of energy and financial markets. This 
initiative focuses on: 1) collection of critical information on factors affecting energy; 2) analysis 
through in-depth studies of energy market behavior; 3) outreach to solicit feedback from a broad 
range of experts on the interrelationship of energy and financial markets; and 4) coordination with 
other Federal agencies that are engaged in energy market information collection, analysis, and 
oversight. 

■ Building on existing surveys of electricity distribution and transmission providers, initiate efforts to 
track and analyze the adoption of “Smart Grid” technologies and dynamic electricity pricing plans 
that are made possible by the deployment of smart meters. “Smart Grid” refers to the modernization 
of both the electricity transmission and distribution grids with full integration of advanced 
information, communication, and control technologies into electric system operations. 

• Continue to upgrade the aging National Energy Modeling System (NEMS). A new National Energy 
Model (NEM) will improve the ability to assess and forecast supply, demand, and technology trends 
affecting U.S. and world energy markets. EIA will improve representations of regional 
transportation energy markets and vehicle efficiency standards, as well as fuel supply and conversion 
to meet the needs of the Administration, the Congress, and other customers for relevant, reliable, 
timely, consistent and accurate energy projections and analyses. 


These means and strategies will result in improved data quality, analysis, and forecasts for our 
customers; will realize cost savings; and reduce the time needed to publish data, putting the taxpayers’ 
dollars to more productive use. 

Over the next several years, many external factors will increase the importance and visibility of EIA’s 
data and analyses. For example: 
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■ Continued growth of global energy demand with world marketed energy consumption projected to 
grow by 44 percent between 2006 and 2030, according to the reference case projection from ElA’s 
International Energy Outlook 2009 (IE02009) released in May 2009. The IE02009 shows the most 
rapid growth in energy demand for nations outside the Organization for Economic Cooperation and 
Development (OECD), especially in non-OECD Asia, where strong projected economic growth 
drives the increase in energy use. 

■ Volatile energy prices in U.S. markets for petroleum and natural gas, which increases demand for 
up-to-date information, analyses, and projections. Average world oil prices rose every year between 
2003 and 2008. Oil prices in 2008 were more than double 2003 prices in real terms, reaching $147 
per barrel in mid-July, when they were well above the historical inflation-adjusted record price for a 
barrel of oil set in the early 1 980s. Since that time, average prices fell to $41 per barrel in December 
2008, but have more recently rebounded to roughly $80 per barrel. Natural gas prices also have 
moved dramatically, diverging from the recent pattern of oil prices with a continuing decline in 
prices from the spring through the summer of 2009. More recently, prices have increased with 
December prices the highest since January 2009. 

Hence, EIA will focus its efforts on improving the quality and timeliness of data and reports. This will 
help maintain the reliability and credibility of its products. The following external factors could impact 
EIA’s ability to meet these goals: 

■ Continual restructuring of the electric and natural gas industries, which has made energy use and 
price data, especially at the end-use level, much more difficult to obtain from new and emerging 
merchant providers, and could impact EIA’s efforts to improve data quality and reliability. 

■ Increasing requests from Congress and other customers for analyses and forecasts regarding the 
effects of high energy prices and proposed energy policies and environmental policies with energy 
impacts could redirect staff resources from other important tasks, notably the requirement to keep 
our survey frames, the lists of entities and/or facilities participating in each energy activity for which 
data is collected, up-to-date. 

Validation and Verification 

EIA conducts various internal and external reviews to validate and verify program performance, 
working with such groups as the National Academy of Sciences, the American Statistical Association’s 
Committee on Energy Statistics, and external independent expert reviewers. EIA also conducts an 
annual customer satisfaction survey as well as conducts satisfaction surveys of its most important 
analytical products. EIA also conducts surveys of participants at EIA’s Annual Energy Conference, 
which presents information from EIA’s Annual Energy Outlook and Short-Term Energy Outlook - 
among other sources, to identify issues requiring additional attention. 

EIA’s senior management reviews the results of the customer surveys and uses the information to adjust 
available resources to improve EIA outcomes, such as enhancing the quality of EIA’s website, 
improving customer services, reengineering electronic products, and adjusting the information product 
mix. EIA tracks product usage levels in many ways, including the impact of EIA data on energy 
markets; number of requests from the Administration and the Congress for testimony, briefings, reports 
and analysis; number of customers and the products they use; number of telephone inquiries; number of 
news media citations; and number of website file downloads. 

Energy Information Administration/ 

Overview Page 320 FY 2011 Congressional Budget 


54928A 


3/15/2010 



856 


The development of EIA’s statistical data and forecasts is driven by EIA’s information quality 
guidelines. EIA has performance standards to ensure the quality (i.e., objectivity, validity, accuracy, 
reliability, utility, and integrity) of energy information it disseminates to the public. EIA also strives for 
transparency of information and methods, to improve understanding and to facilitate reproducibility of 
the information and results of analytical investigations on critical energy issues and topics. For 
additional information about EIA’s quality program see; http://www.eia.doe.gov/smg/EIA-IO- 
Guidelines.html. 


EIA’s performance measures results are presented to senior management on a regular basis. Measures 
include the percent of recurring products that meet their release dates, the number of monthly user 
sessions of EIA’s website, and the percent of customers satisfied with the quality of EIA information. 
Management also tracks the number of media citations and discussions with high-level policymakers in 
the Administration and the Congress. 

Additionally, EIA senior management conducts quarterly reviews of cost, schedule, and scope to ensure 
projects are on-track and within budget. 
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Energy Information Administration 
Funding by Site by Program 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


Washington Headquarters 


1 10,595 1 10,595 128,833 


Total, Energy Information Administration 


110,595 110,595 128,833 


Major Changes or Shifts by Site 

Washington Headquarters 

In FY 201 1, EIA will focus special attention on three areas: energy end-use data; energy and financial 
market analysis; and replacing EIA’s U.S. energy model. Energy end-use data efforts will continue to 
focus on improvements in information to help identify how the deployment of specified energy 
technologies and practices in buildings affect energy efficiency data. EIA’s end-use consumption 
surveys provide baseline information critical to understanding energy use and are the basis for 
benchmarking and performance measurement for energy efficiency programs. The energy and financial 
markets initiative will improve understanding and analysis of what drives energy prices. 

In addition, EIA will continue to improve its internal efficiency through: 1) expanded use of electronic 
data collection methods to replace paper-based energy survey respondent forms; 2) consolidating 
selected individual surveys to reduce respondent burdens and data reconciliation costs without losing 
information; 3) consolidating contract requirements, where possible, into fixed priced performance 
contracts; and 4) conducting requirements analyses to replace legacy systems with applications having 
reduced operating and/or maintenance costs, or providing improved coverage at comparable cost. 

Site Description 


Washington Headquarters 

The Energy Information Administration is the Nation’s premier source of unbiased energy information, 
analysis and forecasting. EIA provides timely energy information and analysis to its customers, which 
include the Congress, the Administration, the Executive Branch, other national and international leaders, 
energy policymakers world-wide, energy markets, news media, and citizens. 
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Program Direction 
Funding Profile by Category 


(dollars in thousands/whole FTEs) 



1 FY2009 

FY2010 

FY2011 ; 

Headquarters 

Salaries and Benefits 

49,841 

52,470 

54,300 

Travel 

286 

340 

340 

Support Services 

46,431 

42,996 

58,800 

Other Related Expenses 

14,037 

14,789 

15,393 

Total, Headquarters 

1 10,595 

1 10,595 

128,833 

Total, Full Time Equivalents® 

366 

380 

390 


Mission 

Program Direction provides the Federal staffing resources and associated costs required to provide 
overall direction and execution of ElA’s mission to promote sound policy making, efficient markets, and 
public understanding regarding energy and its interaction with the economy and the environment. 

EIA performs critical functions that directly support the mission of the Department. These functions 
include developing and maintaining a comprehensive energy database, disseminating energy data and 
analyses to a wide variety of customers in the public and private sectors, and preparing special requests 
and reports. Among other tasks, statutes require EIA to maintain the National Energy Modeling System 
for raid-term energy market analysis and projections; maintain the Regional Short-Term Energy Model 
for near-term energy market analysis and forecasting; conduct surveys of energy use in residences, 
commercial buildings, and the manufacturing sector; and conduct customer forums and surveys to 
maintain an up-to-date product and service mix. 

EIA also responds to inquiries from a broad range of customers asking for energy information. EIA’s 
customers include energy and enviroiunental policymakers in the Administration and the Congress, 
agencies of the Federal Government, State and local governments, industry, educational institutions, the 
news media, and the public. EIA’s data and analyses serve as a focal point for the international dialogue 
on energy markets. 

EIA’s strategy is to make its products and services available to customers through the increasing use of 
electronic dissemination accessed through the EIA website. EIA website usage exceeded 28 million 
user sessions in FY 2009. EIA will continue to print only three multi-fuel publications: the Annual 
Energy Outlook, the Annual Energy Review, and the International Energy Outlook. 


^ Excludes one (1) FTE funded by the Nuclear Waste Disposal Fund. 
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In FY 201 1, ElA operations will focus on managing its human capital to drive efficiencies. The budget 
request supports staffing needs that are geared towards skills to provide the maximum flexibilities for 
anticipated changes in future energy data and analytical requirements. The budget also maintains 
training for staff involved in the contract management process, which is an area that offers potential 
greater efficiencies through the implementation of more effective contracting practices including fixed 
price contracts, cost plus incentive fee contracts, performance-based contracting, incorporation of 
project management methodology, and acquisition certification for key EIA staff 

Accomplishments in Energy Data and Forecasting Programs 

The accomplishments listed below are associated with FY 2009, unless otherwise noted, and do not 
include the numerous meetings with, and briefings for, members of Congress and their staff, the 
Administration, and other government agencies. Nor does it include the myriad telephone and e-mail 
requests for data and analysis fi'om the Congress and the Administration that are received and answered 
throughout the year. 

• EIA Projections Reflect the Latest Laws 

o In April, EIA released the updated Annual Energy Outlook 2009 {AE02009) reference case 
to reflect the provisions of the American Recovery and Reinvestment Act (ARRA) that were 
enacted in mid-February 2009. 

o In December 2009, EIA released projections of U.S. energy supply, demand, and prices to 
2035 in the Annual Energy Outlook 2010 Early Release. The new EIA Owffook projects flat 
oil consumption to 2035, slower growth in energy use and carbon dioxide emissions, and 
reduced dependence on imported oil and natural gas. 

• EIA Is Responsive to the analytical needs of the Congress 

o EIA submitted to Congress its State Energy Data Needs Assessment in response to Section 
805(d) of the Energy Independence and Security Act of 2007, which required EIA to assess 
State-level energy data needs and develop a plan to address those needs, 
o EIA issued a report Light-Duty Diesel Vehicles: Efficiency and Emissions Attributes and 
Market Issues which compares the characteristics of diesel-fueled vehicles with those of 
similar gasoline-fueled, E85-fueled, and hybrid vehicles, and discusses technical, economic, 
regulatory, and other obstacles to increasing the use of diesel-fueled vehicles in the U.S. 
o EIA testified before House committees on Renewable Portfolio Standard issues, and on the 
Annual Energy Outlook 2009, with a focus on Outer Continental Shelf oil and gas resources, 
o EIA testified before the Senate Energy and Natural Resources Committee on the Energy 
Market Transparency Act of 2009. 

o EIA issued Analysis of Renewable Electricity Standard Language in American Clean Energy 
and Security Act and presented its findings in testimony before the Committee, 
o EIA provided testimony that reviews the state of America's farm and rural economy in light 
of the current economic climate, particularly as it relates to the energy markets, 
o EIA issued Energy Market and Economic Impacts of H.R. 2454, the American Clean Energy 
and Security Act of 2009, an analysis of the landmark climate/energy bill passed by the 
House in late June. 

o In October 2009, EIA’s new Administrator presented two testimonies to the Senate Energy 
and Natural Resources Committee on EIA’s Analysis of H.R. 2454, the American Clean 
Energy and Security Act of 2009 and on an Overview of Natural Gas Supply and Demand. 
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• Expanded Data Collection Program to Include Ethanol and Biofuels 

o Began a 3-year initiative to modify EIA’s weekly and monthly data program to reflect new 
petroleum practices, new industry regulations as mandated in 2005 EPACT legislation, and to 
improve the qualify and consistency of reported data. 

• Phase I, implemented in 2009, focused on collecting and publishing U.S. and regional 
renewable fuel (mainly ethanol) information. Detail collected on fuel ethanol production 
was changed from aggregate company and Petroleum Administration for Defense (PAD) 
District to production site to better track the increase in fuel ethanol production and sales 
and mergers of production facilities. 

■ EIA began publishing regional demand for fuel ethanol and other renewable fuels based 
on ethanol inputs into gasoline, another measure of ethanol demand. Improved the 
Quality of Ethanol Data 

■ Consolidated the reporting of monthly terminal inventory data (reported on EIA-8 1 1) 
with the blending activity (reported on EIA-8 15) and required all terminal activity to be 
reported on a site basis. Expanded the product slate for blending operations to 
accommodate reclassification of products and added a full material balance. 

■ Improved reporting and product coverage that resulted from inadequate tracking of 
sales/mergers of terminals sites and the capture of the complete slate of products blended 
at terminals. Combined reporting improved the ability of EIA staff to analyze bulk 
terminal stock and blending activity, which are increasing in importance as components 
of U.S. petroleum products supply. 

o EIA also launched EIA-22M, Monthly Biodiesel Production Survey. The survey collects 

capacity, production, feedstock, co-product, and revenue information from the nation’s biodiesel 
producers. 

• Expanded Data Collection Program to Include Natural Gas Processing Plant Data 

o Implemented EIA-757 to collect information on the capacity, status, and operations of natural 
gas processing plants and to monitor constraints of natural gas processing plants during periods 
of supply disruption in areas affected by an emergency, such as a hurricane. 

o EIA-757 (Schedule B) collected daily information following Hurricanes Ike and Gustav and was 
the sole information source on natural gas processing plants for DOE’S Emergency Situation 
Reports, EIA hurricane reports, and the Interagency Hurricane Task Force. 

• Expanded Information Resources about Unconventional Natural Gas 

o Developed national-level maps of the location of both conventional and unconventional natural 
gas resources in the U.S. These maps are designed to be widely used by the public (for example, 
already appearing in the Wikipedia article on natural gas from shale). 

o Used an interdisciplinary team to create an impartial view of shale gas resources, including 
descriptions of the resources, the techniques used to produce such resources, and the 
environmental issues that producing such gas entail. 

• Expanded Electricity e-filing Improves Timeliness and Data Quality 

o E-filing (using the Internet to collect data) of the electricity surveys has increased substantially 
with 96 percent of monthly electricity respondents using e-filing to report June 2009 data, 
compared to 54 percent 6 years earlier. Also, 93 percent of all annual data filers used the 
Internet Data Collection (IDC), compared to just 28 percent 6 years ago. 
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o Altogether, 95 percent (almost 37,000) of 39,000 electric survey forms used IDC in 2009, 
compared to just 46 percent 6 years ago. This has: 

■ reduced the resources needed to collect and process the information since the data are 
entered into the database by the respondents; 

■ increased the accuracy of the data since built-in edits require the respondents to correct 
their data before they are submitted; and 

• reduced the time needed to release the information to the public as the received data quality 
is much higher than prior to e-filing. For example, the Electric Power Monthly is 
consistently released within 75 days after the end of the reporting month, a savings of 
almost 1 00 days compared to January 2002. 

• Expanded Internet Data Collection Improves Timeliness and Efficiency of Coal Surveys 

o During 2009, about 87 percent of coal survey forms were submitted via IDC. With the series of 
edit checks in the coal survey IDC systems, the respondent is required to correct data or explain 
why the data fall outside a range of check values. This allows most errors to be corrected in real 
time by respondents, which reduces costs and increases timeliness, 
o During 2009, about 84 percent of the renewable surveys were submitted via the IDC. About 86 
percent of the submissions on the new biodiesel survey were received via IDC. 
o During 2009, 94 percent of uranium survey respondents submitted data via the IDC system. 

• Improved Consumption Data Quality and Expanded Availability of Consumption Data 

o Expanded internet data collection for the Manufacturing Energy Consumption Survey improved 
quality and efficiency by increasing response rates, improving the timeliness of responses, and 
allowing ElA to release data faster. 

o Posted historic energy consumption and expenditure reports on EIA’s website giving users first- 
time access to historic data. 

o Posted the 2005 Residential Energy Consumption Survey (RECS) Housing Characteristics and 
Consumption and Expenditure tables in user-friendly format; posted public data microdata files 
covering 18 years of RECS data. 

• Improved the Quality, Usability, and Timeliness of EIA’s Domestic and International Energy 
Statistics 

o Launched the new Country Energy Profiles - a single portal for EIA’s country level data and 
analysis. 

o Posted key 2007 international energy data 5 months earlier than previous year, 
o Implemented dynamic tables in the Short-Term Energy Outlook vastly improving customer 
access. 

o Improved timeliness of State energy data by significantly shortening the time lag from the close 
of the data year to the release date of data from 34 months in October 2006 to 23 months in 
November 2008. 

o Created new State-level production data set for all energy sources and States for 1960 forward, 
o Created Territorial Energy Profiles for several U.S. territories, as a subset of the State Energy 
Profiles. 
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• Improved Website’s Responsiveness to Customer Needs 

o The web customer satisfaction survey fielded by EIA in August received more than 5,300 
responses from web users. The results were used to benchmark, measure and improve 
performance. 

o Migrated EIA’s various reports and publication databases to a single platform that provides 
customers with searchable access to all EIA reports and products from a single and more user- 
friendly interface launched in September. 

o In September, EIA launched a complete redesign of its popular Energy Kids website, featuring 
an updated look and feel. EIA’s website continues to provide more data and information to a 
growing customer base (see Figure 1). 

o EIA also launched a new energy education resource “Energy Explained” to present energy topics 
in plain language. 



1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Fiscal Year 


'The decrease in FY 2008 user sessions when energy prices were wildly fluctuating is attributed to EIA’s 
implementation of a state-of-the-art web analytics system during 1** Quarter FY 2008, The new analytics 
allow EIA to use current best practices regarding website evaluation and customer relationship management. 

• EIA has increased dramatically the distribution of its information by becoming the dependable 
source of objective energy information for the major news media, including the New York Times, 
Washington Post, Wall Street Journal, USA Today, and Los Angeles Times (see Figure 2). This 
achievement has enabled our energy data to be seen more widely and used by the general public with 
minimal cost to the agency. 
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• EIA’s Data Plays a Critical Role in Promoting Efficient Energy Markets 
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o The market depends on EIA petroleum and natural gas data. Figure 3 iilustTates the 
impact of our weekly petroleum inventory data on the crude oil market, while Figure 4 
illustrates the impact on the natural gas market after EIA releases its W'eekly natural gas 
storage data on March 26, 2009, Note the impact on natural gas contract prices for April 
2009 delivery immediately following the release of EIA’s Natural Gas Storage data. 



Figure 3: EIA’s Release of its Oil Inventory Data has Immediate Impact on the Oil Markets 


Data Represent NYMEX Light, Sweet Crude Oil (WTI) Near-Month Futures Contract December 16, 2009 
Source; Bloomberg Finance LP (December 17, 2009) 
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Figure 4: Natural Gas Markets Rely Heavily on EIA Weekly Data 



Data represent NYMEX Henr>' Hub Natural Gas Near Month Futures Contract Price March 26, 2009 
Source; Bloomberg Finance LP (March 30, 2009) 


Accomplishnients in Operations 

• EIA improved contract efficiency by transitioning from 50 part-time Contracting Officers’ TeCbnical 
Representatives (COTRS) to 6 dedicated, trained COTRS. 

• EIA expanded its project management training to improve contract management and implement 
more effective contracting practices. 

• EIA met its small business goal of 47 percent of its contract funding provided to small businesses for 
FY 2005 through FY 2009. 

• EIA maintained an aggressive recruiting activity that provided highly qualified candidates, which 
enabled EIA managers to make staffing selections and keep pace with retirements and other attiition. 

• EIA introduced the Category Rating applicant evaluation process to increase the pool of highly 
qualified candidates available to EIA hiring managers. 

• EIA established a 2009 Summer Internship Program and hired 39 Federal interns, of whom 10 will 
continue at EIA as career employees. 


Energy Information Adimnistration/ 

Program Direction Page 331 FY 20 J1 Congressional Budget 


54928A 


3/15/2010 


867 


Detailed Justification 

(dollars in thousands) 

I FY2 009 ! FY2010 | FY2 0 11 | 

Salaries and Benefits 49,841 52,470 54,300 

In FY 2011, fund salaries and benefits for 390 Full Time Equivalents (FTEs), including health 
benefits, overtime, promotions, incentive awards, lump sum leave, and personnel performance awards. 
This level excludes 1 FTE funded by the Nuclear Waste Disposal Fund. 

In FY 2011, Federal staff will conduct weekly, monthly, and annual energy data surveys and operate 
associated data collection and validation systems; disseminate energy data via publications and the 
Internet; conduct quadrennial surveys of energy use in residences, commercial buildings, and the 
manufacturing sector, and analyze results on a regional basis; prepare the Annual Energy Outlook and 
the monthly Short-Term Energy Outlook, among other publications; and maintain, update, and operate 
required energy models. 

Federal staff also prepare special modeling analyses requested by the Congress or the Administration, 
(e.g., impact assessments of energy and climate policy proposals, reports on effects of alternative 
mercury control strategies and renewable fuels legislation, evaluations of incentives for nuclear 
energy and the Alaska natural gas pipeline, etc.); provide public and limited distribution of analysis 
and reports (e.g.. Energy Situation Analysis Reports) during periods of energy market stress (e.g.. 
Hurricanes Gustav and Ike, Iraq, etc.); collect and analyze financial data from major energy 
companies and data on foreign direct investment; prepare and update Country Analysis Briefs; and 
operate the National Energy Information Center. 

EIA continues to implement its Human Capital Management Plan. EIA will continue to reduce skill 
gaps in mission-critical occupations by replacing vacated industry specialist positions with core-series 
professional specialists. The hiring process for entry-level and journeyman-level positions will be 
further streamlined to keep pace with attrition. In addition, EIA will continue the Energy Industry 
Study Program for new recruits; maintain a Succession Plan facilitating continuity of leadership, 
knowledge transfer, and specific leadership work experiences; and provide rotational opportunities for 
existing staff to expand their energy experience to more than one fuel area or functional specialty. In 
addition, EIA will continue to upgrade the technical expertise of its contracting function, and continue 
to pursue formal training/certification of its project managers, information technology specialists, and 
financial and human resources analysts. 

Travel 286 340 340 

Fund travel for EIA personnel to attend training, professional development programs, industry and 
State conferences; meet with national and international government and energy industry officials; and 
provide expertise in support of the EIA mission. 

Support Services 46,431 42,996 58,800 

Fund contractual support for ElA’s energy data collection, analysis, forecasting activities, and energy 
information dissemination. The support services include development, operation, and processing of 
surveys, and the automated tools and equipment required to collect, store, maintain, protect, and 
disseminate energy information. The $15.8 million increase in FY 201 1 allows EIA to improve 
surveys of energy use in commercial buildings to provide more data for additional states; address 
energy market behavior and the interrelationship of energy and financial markets; continue upgrades 
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to the National Energy Model; initiate efforts to track and analyze the adoption of “Smart Grid” 
technologies; and continue implementation of improvements in data coverage, quality, and 
integration. 

■ Oil and Gas 20,886 17,396 18,985 

The Oil and Gas activity collects, analyzes, and delivers domestic oil and natural gas industry 
information to policymakers and the public, A major component of that effort is the design, 
development, operation and maintenance of statistical data collection and dissemination, analytic 
and estimation systems. In FY 2011, Oil and Gas will operate petroleum, natural gas, reserves, 
and ethanol surveys. Activities include data collection, processing, quality control, analysis, and 
report preparation. In addition to their direct value to customers, the oil and gas data provide 
essential inputs for EIA’s Regional Short-Term Energy Model and National Energy Modeling 
System. Energy information topics cover petroleum— focusing on crude oil and refined petroleum 
product production, oil reserves, supply and price — and natural gas-focusing on natural gas 
reserves, production, storage, consumption, and markets. Company-level data gathered in the oil 
and natural gas surveys are edited and aggregated into more than 60,000 distinct on-line data 
series, such as weekly natural gas storage levels and retail gasoline prices. 

In FY 2011, this activity will include coverage of ethanol and other biofuels in our monthly and 
weekly liquid fuel balances data. High-quality ethanol data is becoming ever more critical as 
existing ethanol mandates rapidly approach the 10-percent “blend wall” in the near future. 

• Conduct Petroleum and Natural Gas Surveys 

During FY 201 1, EIA will operate petroleum and ethanol surveys on weekly, monthly, annual, 
and quadrennial cycles, and process and disseminate the survey data. Weekly supply data, 
including motor gasoline production data, are used by policymakers in the Congress, the 
Administration, the Office of the Secretary of Energy, and State energy officials, as well as by 
corporate planners, gasoline producers, marketers and gasoline purchasers. EIA will conduct 
quality assurance activities for monthly supply data to better locate importers of fuels and to 
analyze major reporting issues such as the consistent and proper product classifications of 
fuels at terminals. Quality control targets include maintenance of the total U.S. frame of 
ethanol producers, ethanol motor gasoline blenders, and importers of special gasoline blending 
components. 

In FY 2011, EIA will report on monthly ethanol demand by Petroleum Allocation for Defense 
District (PADD), as mandated by Section 1 508 of the Energy Policy Act of 2005, and will 
provide data on weekly ethanol balances at the national level. Ethanol data is critical, given 
the changing structure of the industry reflected in the increasing volume and role of ethanol in 
gasoline blending. 

EIA will continue data collection grants to States through the State Heating Oil and Propane 
Program (SHOPP) to collect winter fuels prices at the State level on a weekly basis. These 
price data are used by the Department of Health and Human Services Low-Income Home 
Energy Assistance Program (LIHEAP) to allocate funds for heating cost assistance. 
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EIA will continue to operate natural gas surveys on weekly, monthly, and annual cycles. This 
program includes the Weekly Underground Natural Gas Storage Report, the only reliable 
source of national volumetric information available on a timely basis, which is critical to 
supply planners in industry and to policy analysts in assessing the current natural gas supply 
and demand situation. The importance of the Weekly Natural Gas Storage Report was 
acknowledged in September 2007 when it was designated by 0MB as a Principal Federal 
Economic Indicator. EIA plans to continue the voluntary survey of States to obtain annual 
data for all States on natural gas production and wellhead prices by State. EIA produces the 
Natural Gas Processing Plant Summary, which allows emergency monitoring of a key aspect 
of industry operations; it was activated for Hurricanes Gustav and Ike. 

In FY 201 1, EIA intends to continue addressing deteriorating natural gas survey frames by 
identifying new companies required to report on natural gas surveys, providing support and 
modifications to the information processing system, and continue data quality projects so that 
surveys reflect changing natural gas markets. 

EIA will operate oil and natural gas reserves and production surveys, including the Annual 
Survey of Domestic Oil and Gas Reserves, the Annual Report of the Origin of Natural Gas 
Liquids Production, the Monthly Natural Gas Production Report, and the new Monthly Crude 
Oil Production Report. EIA will continue to make improvements to the survey frames and 
operations to reduce errors and increase response rates. 

• Conduct Petroleum and Natural Gas Analyses 

EIA will continue to develop oil and natural gas analyses designed to deliver context and 
insight related to the information it collects through surveys and other sources. The first 
critical, continuing challenge for analysis is to present information regarding the oil and 
natural gas industry in a way that is useful to policymakers and to the public. The second is to 
proactively make the adjustments in ElA’s data collection necessary to keep up with industry 
changes. 

In FY 2011, EIA will continue making increased use of third-party information in conjunction 
with its own survey results in order to expand its interpretation of industry and market activity. 
Web-based third-party investment in energy industry data has significantly increased over the 
past few years and represents an additional source of information for EIA. 

• Information System Application Improvements 

Continue streamlining survey management applications. EIA’s collection of oil and natural 
gas survey management applications has developed over time with limited resources or 
coordination across surveys. Consequently, EIA’s oil and natural gas applications have 
become increasingly expensive to maintain and cumbersome to change. Resulting operational 
expenses are a much greater share of expenditures than EIA can sustain given its strategic 
challenges. 
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• Coal, Nuclear, Electric and Alternate Fuels 4,661 4,867 6,645 

The Coal, Nuclear, Electric, and Alternate Fuels activity includes the design, development, and 
maintenance of fuel-specific statistical and short-term analytical information systems. It also 
provides for statistical services in support of collection, processing, and dissemination of selected, 
high priority weekly, monthly, quarterly, and annual data on reserves; supply, disposition, and 
prices for coal, nuclear, renewable fuels, and electric power; and support for short-term forecasting 
systems. 

In FY 201 1, this activity will operate data collection surveys including the new monthly biodiesel 
survey mandated by Section 1 508 of Energy Policy Act of 2005 and will initiate efforts to track 
and analyze the adoption of “Smart Grid” technologies and electricity rate plans, as well as the 
ability to respond to dynamic pricing. “Smart Grid” refers to the modernization of both the 
electricity transmission and distribution grids with full integration of advanced information, 
communication, and control technologies into electric system operations. 

• Conduct Electric Power Surveys 

In FY 2011, EIA will operate electric power data collection surveys and continue collecting 
steam-electric power plant information related to environmental impacts and compliance. 
Electric power data collection includes such surveys as the Annual Electric Generator Report, 
EIA-860, which collects data from 850 regulated and 1 ,800 unregulated companies that 
operate facilities with nameplate capacities of 1 megawatt or greater; and the Annual Electric 
Power Industry Report, EIA-861, which collects data from approximately 3,300 regulated 
entities in the United States and its territories that are involved in the generation, transmission, 
and distribution of electricity. This activity also will operate the EIA-923, Power Plant 
Operations Report, which merged five surveys into one to help improve the quality and 
timeliness of the data at lower cost. The ElA-923 now collects data previously collected on 
the following surveys: EIA-423, Monthly Cost and Quality of Fuels for Electric Plants 
Report; EIA-906, Power Plant Report; EIA-920, Combined Heat and Power Plant Report; 
Federal Energy Regulatory Commission (FERC)-423, Monthly Cost and Quality of Fuels for 
Electric Plants Report; and operational data from EIA-767, Steam-Electric Plant Operation 
and Design Report. In addition, the static information from the EIA-767 was merged into the 
existing EIA-860, Annual Electric Generator Report. Due to the efficiencies realized by this 
consolidation, EIA was able to incorporate the former FERC-423 survey into its activities at 
no cost to FERC and provide more accurate data a month earlier. 

Since the restructuring and deregulation of the electric power industry, operation of the electric 
power surveys requires collection and processing of a large volume of additional data, 
particularly from non-utility facilities. In FY 2011, operate the expanded Power Plant 
Operations Survey (EIA-923) to collect fossil fuel costs and receipts from smaller electric 
plants (those with capacities between I megawatt and 50 megawatts). Building on existing 
surveys of electricity distribution and transmission providers, EIA will initiate efforts to track 
and analyze the adoption of “Smart Grid” technologies and dynamic electricity pricing plans 
that are made possible by the deployment of smart meters. 
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• Conduct Coal Surveys 

EIA will operate coal data collection surveys and, through an interagency agreement, will 
validate and use data collected by the Mine Safety and Health Administration on its quarterly 
production form. The quarterly surveys cover manufacturing plants and coke plants as well as 
institutional and commercial users regarding their coal receipts and related transportation 
mode and origin, consumption, stocks, and prices. The annual surveys, which cover coal 
producers/ preparation plants, collect data on coal reserves at active mines, production 
capacity, sales and revenue, minemouth prices, and consumption by coke plants and other 
manufacturers who use coal. Data on coal distribution by State-of-origin to State-of- 
destination, including the transportation mode previously collected on the EIA-6 (now 
eliminated) will be developed by extracting relevant data from remaining coal survey forms as 
well as electric power sector survey forms. 

In FY 201 1, EIA will continue to implement the changes that were incorporated into the 
remaining coal and electric survey forms to facilitate the new coal distribution reporting 
methodology, which reduces the burden on government and industry. The coal survey data 
also are used to estimate weekly coal production by State and develop short-term and long- 
term forecasts of coal supply and demand, providing a timely, reliable source of information 
on market trends for the industry for strategic planning and market analysis and to support 
functional spot markets and futures markets. 

• Conduct Renewable and Alternate Fuel Surveys 

EIA will process renewable and alternative fuel surveys including annual surveys of 
manufacturers of solar thermal collectors, photovoltaic cells, and geothermal heat pump 
equipment as well as the new monthly biodiesel survey mandated by Section 1508 of Energy 
Policy Act of 2005. Together with data from the electric power industry, this information is 
used by policy makers in monitoring the growth of renewable energy and alternative fuels, as 
well as evaluating policy proposals for renewable energy and for strategic and operational 
planning by the renewable industry. The annual alternative fuel survey gathers data from: 1) 
Federal, State, local government and fuel provider fleets on the location, mileage, and fuel 
consumption of their alternative-fueled vehicles as well as acquisition and retirements of such 
vehicles, and 2) auto manufacturers on the number of alternative-fueled vehicles that have 
been made available each year. 

• Conduct Uranium Surveys 

EIA will process uranium production and marketing surveys, including annual surveys of the 
uranium producers, marketers, and nuclear plant operators and a quarterly survey of uranium 
producers, in compliance with Section 1 0 1 5 of the Energy Policy Act of 1 992. The data are 
used together with information on nuclear capacity and generation collected from the electric 
power industry to develop short- and long-term forecasts of nuclear generation. These 
forecasts are the basis for fee-adequacy studies for the nuclear waste fund and are used to 
develop long-term forecasts of nuclear fuel cycle requirements and spent fuel discharges. 
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• Energy Markets and End Use 7,440 7,489 16,712 

Accurate State, U.S., and international data, information, and analysis are essential to promote 
efficient energy markets, understand price trends and volatility, and assess changes in energy 
supply, demand, and energy consumption and efficiency patterns. The Energy Markets and End 
Use activity includes the design, development, and maintenance of domestic and international 
energy data and statistics programs and short-term forecasting and analysis systems. This activity 
produces monthly and annual integrated energy data and analysis products {Monthly Energy 
Review, Annual Energy Review, Internationa! Energy Statistics, State Energy Profiles, and 
Country Energy Profiles)', conducts national comprehensive end-use energy consumption surveys 
and a survey on the financial condition of major energy companies; and produces the Short-Term 
Energy Outlook, all of which are used extensively by EIA’s customers. 

In FY 2011, this activity will focus on improving EIA’s end-use and energy efficiency data. 

EIA’s end-use consumption surveys provide baseline information critical to understanding energy 
consumption and end-use and are the basis for benchmarking, establishing appliance standards, 
and creating performance measurement for energy efficiency programs. EIA’s residential, 
manufacturing and commercial building programs, which provide benchmarks and critical data 
needed to assess changes in energy end-use, have been steadily decreasing in frequency, 
threatening statistical reliability and data quality. 

In FY 201 1, this activity will continue the Energy and Financial Markets Initiative begun in FY 
2010 to address the role and impact of financial markets on short-term energy prices and price 
volatility. Over the past year, Congress has requested more information regarding price 
formulation in energy markets from EIA. Efforts will focus on obtaining physical and financial 
market information, analyzing trader activity and price formation, and expanding information on 
short-term market fundamentals. 

• Short-term Forecasting Products 

EIA will continue to produce the monthly Short-Term Energy Outlook (STEO), which 
forecasts national energy demand, supply, and prices up to 24 months ahead and includes a 
Summer Transportation Fuels Outlook and a Winter Heating Fuels Outlook, 

• International Data and Analysis 

In FY 2011, EIA will continue to collect and compile international energy data and conduct 
international market analysis. EIA will continue to improve the timeliness of its international 
data releases and continue to add coal, natural gas, and renewable energy data for key 
countries. More detailed, timely international data improves capability to assess the 
economics impacts of oil market disruptions and improves international forecasts. EIA will 
support the production of the Country Energy Profiles which contain country-level energy data 
and the Country Analysis Briefs, EIA will assess the impacts of disruptions to world oil 
markets and will continue to monitor and analyze world energy markets in support of EIA’s 
monthly Short-Tem Energy Outlook. 
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• Domestic Data and Analysis 

In FY 2011, EIA will continue to produce the Annual Energy Review, Monthly Energy 
Review, and State Energy Profiles, each of which provides essential comprehensive national 
and State-level data that support EIA analysis and forecasting, more efficient energy 
markets, and State-level decision making. EIA will maintain the new dynamic portal for 
the Annual Energy Review and the Monthly Energy Review, allowing customers to access 
and use EIA data more easily. EIA will maintain the State Energy Profiles data portal to 
provide better infrastructure maps more current assessments of each State’s energy profile. 

EIA will continue to collect and analyze data on the financial condition of major energy 
companies and produce the annual Performance Profiles of Major Energy Producers and 
several quarterly reports on energy financial news. 

• Consumption Surveys and Analysis 

Stakeholders expect EIA to take the lead in providing energy consumption data that meet the 
quality and scope necessary to monitor topics related to climate, the environment, and energy 
security, and they often request data to help evaluate energy programs and policies that are 
often written, funded, and implemented at the Federal and State level. Customers need more 
and new consumption data at lower levels of geography, more frequently, and with less lag 
time between the period of data collection and the release date. For example, the 
Environmental Protection Agency reports that it needs a larger sample size for the 
Commercial Buildings Energy Consumption Survey (CBECS) to produce energy performance 
benchmarks for more building types. The National Renewable Energy Laboratory reports it 
needs much larger Residential Energy Consumption Survey (RECS) and CBECS sample sizes 
to perform necessary multivariate analyses to understand the adoption rates and impact of the 
new technologies, building designs, and energy-efficient equipment they test and promote. 

States are in need of more State-level data to assess State efficiency and greenhouse gas 
reduction goals. Increasing the frequency (from every four years to every two years) of the 
Manufacturing Energy Consumption Survey (MECS) will provide a clearer understanding of 
the flow of energy, capital and labor. The current four year cycle cannot accurately capture 
how energy consumption in manufacturing relates to changing energy market conditions, to 
the cost and availability of capital for investment in new technologies and energy 
management practices, and to structural shifts in demand for its products. 

In FY 201 1, EIA will expand the survey sample size of the CBECS. The CBECS is the 
definitive, national survey of cotiunercial building energy use in conjunction with 
characteristics of buildings and their occupants. The CBECS provides an understanding of 
factors driving energy use in the commercial sector, which accounts for one-third of the 
Nation’s electricity use, and provides information necessary for increased energy efficiency in 
this sector. The CBECS survey provides the only national information system regarding 
characteristics of the United States’ commercial building stock. The Census Bureau uses 
CBECS to collect information on construction improvements and maintenance repairs 
expenditures. The CBECS data support ElA’s forecasting and projections programs and are 
used by DOE offices for energy efficiency program and policy analysis. The building trades 
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use the national information base for marketing analysis, and the energy research community 
uses the information base for commercial energy trend assessment. 

■ Integrated Analysis and Forecasting 6,028 6,462 8,166 

The Integrated Analysis and Forecasting activity includes the development of forward-looking 
projections and analyses of alternative energy futures for the United States and the world. This 
activity involves the development and maintenance of the National Energy Modeling System 
(NEMS) and other modeling systems needed to analyze the demand, conversion, and supply of 
all domestic and international energy sources and their impacts on the economy and the 
environment. The statistical services contracts assist in maintaining selected, highest priority 
mid-term macroeconomic, international, demand, supply, conversion, and integrating 
components of the NEMS and in producing the Annual Energy Outlook, the International 
Energy Outlook, and the greenhouse gas reporting system. 

During FY 2011, EIA will continue development and testing of modules that will comprise the 
next-generation National Energy Model. EIA relies on a complex energy model to develop 
timely, reliable, and accurate projections, and conduct policy analyses requested by the 
Administration and Congress. Under-investing in modeling and other analytic techniques 
significantly impacts ElA’s ability to respond to Congressional, Administration, and Secretarial 
requests. This initiative allows EIA to address emerging policy and technology issues using a 
modem modeling platform that is easier to develop and maintain. 

In addition, this activity supports EIA’s mid-term analysis of international energy markets, 
including a detailed assessment of the global market for liquefied natural gas (LNG) and its 
interaction with oil markets, which are essential to meeting future U.S. energy needs. This effort 
is critical to support an enhanced global dialogue on the development and use of petroleum and 
natural gas supplies, the development of key technologies, and to facilitate efficient energy 
markets. 

• Modeling, Forecasting, and Analysis of U.S. Energy Markets 

Produce the Annual Energy Outlook (AEO), which is the U.S. Government’s mid-term 
projections of U.S. energy demand, supply, and price, using the NEMS, while transitioning to 
the new NEM. This includes maintaining and operating the current NEMS, analyzing the 
projection results, and developing and documenting the projections. The AEO is published in 
accordance with Section 205c of the Department of Energy Organization Act of 1977, which 
requires the EIA Administrator to prepare annual reports on trends and projections for energy 
use and supply. The AEO includes feature articles on significant topics in mid-term energy 
markets and is used as a base case for developing special reports requested by the Congress, 
the Administration, the Department of Energy, and other Government agencies. 

Maintain and operate the current NEMS, which is the U.S. Government’s integrated mid-term 
energy model. NEMS consists of 1 2 inter-related energy modules that address future energy 
demand for the residential, conunercial, industrial, and transportation sectors, and future 
supply of petroleum, natural gas, coal, nuclear and renewable fuels. 
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Perform analyses of selected issues by the Congress, Administration, and other U.S. 
government organizations on the impact of various policy proposals on energy supply, 
demand, prices, and environmental emissions. 

• Modeling, Forecasting, and Analysis of International Energy Markets 

Produce the International Energy Outlook, which is the U.S. Government’s mid-term 
projections of world energy markets that are used to answer questions concerning significant 
issues affecting those markets. With the increasing globalization of world energy markets, it is 
important to improve our understanding of energy consumption in rapidly growing economies, 
including China and India, and to incorporate that enhanced understanding in our models. 

In support of EIA’s international energy supply and demand analysis efforts, continue 
developing modeling capability to support international energy assessments. Additional 
efforts are required to develop models of international oil development and production, add 
energy technology detail, and integrate with developing supply and end-use models to project 
energy prices. Continue licensing the IHS Global Insight Global Scenario Model, which, in 
combination with work being carried out in support of the NEM project, will greatly increase 
the capability to analyze and project global macroeconomic market conditions. 

• Voluntary Reporting of Greenhouse Gases Program 

Operate the enhanced Voluntary Reporting of Greenhouse Gases Program required under 
Section 1605(b) of the Energy Policy Act of 1992. The Program allows reporting entities to 
identify and claim emissions reduction activities they have taken; provides a means for entities 
to identify and replicate emission reduction activities that they may use; and provides 
estimates of voluntary greenhouse gas emissions reductions and other information to the 
Congress, the Administration, and the public for policy making purposes. 

• U.S. National Energy Model Replacement 

Major activities to be funded in FY 201 1 include: 1) Complete development of the new liquid 
fuels market module including enhanced treatment of biofoels for use in FY 2012. 

2) Complete and deploy in FY 201 1 the new lower-48 oil and gas supply module including 
treatment of enhanced oil recovery opportunities using captured C02. 3) Develop the regional 
transportation module that is critical for biofuels demand analysis, which will be completed 
and deployed in FY 2012. 4) Design and initiate development in FY 201 1 of alternative 
representation of decision maker behavior to reflect additional factors influencing business and 
consumer decisions regarding efficiency and supply technologies. This will be a multi year 
effort. 5) Initiate multi year technology-specific industrial demand module in FY 2011. 

6) Initiate multi year land and water competition that is critical for biofuels supply analysis. 

7) Design, develop and deploy ongoing alternative solution methods, simulation evaluation 
tools, output databases, and software. 
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■ Information Technology 4,477 4,288 4,546 

The Office of Information Technology provides EIA-wide desktop, hardware, software, database, 
network, and other IT support to program and support offices in EIA. This support is consistent 
with EIA’s mission requirements as a statistical agency that is statutorily charged with data 
confidentiality requirements. By law, EIA controls access to its IT infrastructure. 

In FY 2011, this activity will operate and maintain the EIA network and maintain communication 
equipment to coimect the network with a remote site in Dallas, Texas, and with individual users. 
EIA will continue the cyber-security program required by OMB and the National Institute of 
Standards and Technology. 

This activity will support implementation of a unified, EIA-wide data collection methodology for 
surveys, which will serve as EIA’s primary mechanism for obtaining respondent data. This effort 
will improve the efficiency of data collection and editing, and increase the accuracy and improve 
the timeliness of all energy data collected by EIA. 

• National Energy Information Center 799 722 875 

The National Energy Information Center (NEIC) is the contact for energy information for the 
Administration, the Congress, State and local government agencies, the academic community, 
industrial and commercial organizations, foreign governments and international organizations, the 
news media, the financial community, research and consulting organizations, and the general 
public. NEIC manages and oversees EIA’s principal means of external communication: its public 
website ( www.eia.doe.gov l. print publications, media relations activities, and a customer contact 
center. The office develops and conducts information and communications programs and 
provides leadership in developing information materials that meet the needs of the EIA’s 
customers and promote the relevance and value of the EIA’s data, information, and analysis. 

In FY 201 1, EIA will respond to approximately 30,000 requests for data, analyses, and forecasts- 
most significantly from Executive Branch agencies. Members of Congress and associated staffs, 
and print and broadcast journalists from major media outlets across the Nation and around the 
world. EIA will maintain and expand its information product line, including the popular Energy 
Kid’s Page, Energy-in-Brief series, and Frequently Asked Energy Questions. EIA will expand 
content and functionality for the Energy Explained web portal, which presents all the Agency’s 
introductory and educational materials as an integrated portal on our website. It also will develop 
and implement improved navigation structures to improve the ability to find information on the 
website. Efforts will continue to enhance its state-of-the-art web analytics system, which allows 
the agency to deliver more user-friendly online information and services; and employ current best 
practices regarding website evaluation and customer relationship management. Finally, EIA will 
conduct user assessment activities, such as customer surveys and website usability tests, to allow 
EIA to proactively research and document the needs and interests of its customers and use these 
insights to substantially improve and enhance its information and data services. 

• Statistics and Methods 1,064 956 1,625 

The Statistics and Methods activity provides services in the areas of data quality evaluation; 
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performance measurement; survey and statistical design; development and coordination of 
definitions and standards governing collection, processing, documentation, and dissemination of 
energy information; and management of a respondent burden control and public-use forms 
clearance program, including issues relating to confidentiality and disclosure. This activity also 
provides workshops for improving knowledge and skills of EIA staff and promotes and trains 
staff in the use of project management; conducts independent expert reviews of EIA products and 
methods; coordinates with the American Statistical Association Committee on Energy Statistics 
to discuss statistical issues pertaining to energy data, analysis, or forecasting; improves statistical 
procedures used within EIA survey systems; and develops and conducts oversight of EIA’s 
performance measures. This activity also will complete development of and expand 
implementation of the ElA-wide Integrated Survey Management System (ISMS). 

In FY 201 1 , to increase interaction with the broader energy research community (one of the 
recommendations of the May 2006 External Study Team report), EIA will bring academics to 
EIA for 1- or 2-year research projects to provide high-quality technical advice on issues of current 
importance to EIA. EIA also will consult with working groups of outside experts to provide 
advice during the development of major modeling systems or during major survey redesigns. 

■ Resource Management 1,076 816 1,246 

The Resource Management activity includes overall business management, analysis, and 
administrative support to the rest of EIA and in response to Departmental requests. Activities 
include program and strategic plaiming, financial and budget management, contracts 
management, human resource management, resource and workforce analysis, administrative 
services, and logistic support services. 

In FY 201 1, EIA will 1) continue to implement processes to improve the efficiency and the 
timeliness of EIA’s human resource, contracting, and fmance/budget efforts; 2) continue 
recruiting initiatives to ensure EIA has a viable pool of highly qualified/diverse candidates to fill 
expected vacancies from retirements and other attrition; 3) provide classification and staffing 
support to the Department’s Office of Human Resource Services to reduce the hiring timeline for 
replacing staff; and 4) consolidate contract requirements, where possible, into less costly support 
services contracts employing the most cost-efficient pricing formulas. 

Other Related Expenses 14,037 14,789 15,393 

Other related expenses include goods and services provided through the DOE Working Capital 
Fund for operations such as building occupancy, utilities, supplies and materials, phone service, 
copying, mail supplies, procurement management, and payroll processing. This activity also 
covers employee training; non-Working Capital Fund overhead expenses such as the Dallas Field 
Office; communications equipment; personal computers; supplies, materials, and services 
purchased directly by EIA; and funding for Historical Black Colleges and Universities, Hispanic 
Serving Institutions, Tribal Colleges and Universities, and commemorative programs. Funds also 
may be used for personnel security investigations. 


Total, Program Direction 110,595 110,595 128,833 
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Explanation of Funding Changes 


FY 201 1 vs. 
FY 2010 
($000) 

Salaries and Benefits 

The increase in salaries and benefits covers 10 additional full time equivalents, as 
well as the general pay increase, promotions, and within-grade increases. 

+1,830 

Support Services 

The increase provides for improved surveys of energy use in commercial buildings 
that will provide more data for more states, as well as baseline information critical 
to understanding energy use and are the basis for benchmarking and performance 
measurement for energy efficiency programs (+$8,018), continued implementation 
of improvements in data coverage, quality and integration (+$3,108), upgrades to 
the National Energy Model (+$1,853), initiation of efforts to track and analyze the 
adoption of “Smart Grid” technologies (+$1,500), and expanded analysis of energy 
market behavior and data to address the interrelationship of energy and financial 
markets (+$1,325). 

+15,804 

Other Related Expenses 

The increase is due to higher building occupancy charges in the Working Capital 
Fund and increases in transit subsidy, mail, supply, copying, and phones business 
lines. 

+604 

Total Funding Change, Program Direction +18,238 

Support Services by Category 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Technical Support 

Information Collection 

29,730 

26,877 

38,316 

Analyses and Forecasting 

10,888 

10,709 

14,084 

Information Dissemination 

4,487 

4,339 

4.898 

Total, Technical Support 

45,105 

41,925 

57,298 

Management Support 

Analyses, Studies, and Evaluations 

1,326 

1.071 

1,502 

Total, Management Support 

1,326 

1,071 

1,502 

Total, Support Services 

46,431 

42,996 

58,800 


Energy Information Administration/ 

Program Direction Page 343 FY 2011 Congressional Budget 


54928A 


3/15/2010 





879 


Other Related Expenses by Category 


Other Related Expenses 
Training 

Working Capital Fund 
Supplies and Materials, and Equipment 
Grants, Subsidies, and Contributions 
Total, Other Related Expenses 


(dollars in thousands) 


FY2009 

FY2010 

FY 2011 

621 

595 

624 

7,410 

7,998 

8,395 

5,782 

5,956 

6,134 

224 

240 

240 

14,037 

14,789 

15,393 
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Safeguards and Security 
Program Mission 

The mission of the Safeguards and Security (S&S) program at each DeSpartment of Energy (DOE) site 
is to protect against theft, diversion, sabotage, espionage, unauthorized access, compromise, and other 
hostile acts which may cause impacts to national security, program continuity, the health and safety of 
employees, the public or the environment. 

The S&S crosscut budget provides a summary of the Department’s S&S programs. Details of the 
individual S&S programs are described in the following program budget justifications: 

• National Nuclear Security Administration (NNSA) 

• Environmental Management (EM) 

• Health, Safety and Security (HSS) 

• Chief Information Officer (CIO) 

• Science (SC) 

• Nuclear Energy (NE) 

Program Overview 

The budget for the direct funded S&S programs is organized to ensure consistency in program and 
budget execution and ensure adequate management, direction, tracking and monitoring of security costs 
throughout the Department. Each S&S program budget provides high visibility for S&S issues and 
helps the Department prioritize functions for effective and efficient S&S program implementation. 
Furthermore, the structure of S&S budgets ensures consistent presentation across diverse programs, 
principally NNSA, EM, SC, and NE. For these field security programs, the budget structure takes the 
form of the following program elements: 

1. Protective Forces: Provides for the protection of special nuclear materials, information, employees, 
and government property from theft, diversion, sabotage, and malicious destruction. 

2. Physical Security Systems: Addresses access control and interior/exterior intrusion detection 
systems. 

3. Information Security: Ensures that individuals protect classified matter and sensitive unclassified 
matter, and establishes protection systems that require degrees of protection for each classification level. 

4. Cyber Security: Assures effective and efficient protection of computer and technical resources. 

5. Personnel Security: Supports activities associated with the access authorization program. 

6. Material Control and Accountability: Provides assurance that the nuclear materials used and/or 
stored at DOE facilities are properly controlled and accounted for at all times. 

7. Program Management: Assures a framework for efficient and effective security operations. 

8. Security Investigations: Provides for background investigations for access authorizations. 

Changes in the Composition of the Safeguards and Security Crosscut 

Starting in FY 2010, the program offices are responsible for funding security investigations for field 
personnel through direct appropriations, and both direct and indirect charges by the programs requiring 
the clearances. HSS will continue to fund security investigations for Headquarters personnel and 
administer (but not fund) all requests for security investigations through the Federal Bureau of 
Investigation (FBI) and the Office of Personnel Management (0PM), 
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Funding by Site 



1 FY 2009 * 

(dollars in thousands) 

1 FY2010 f 

FY 2011 

Safeguards and Security 

Field Security 

Science 

80,603 

88,816 

92,322 

National Nuclear Security Administration 

856,494 

925,993 

873,884 

Environmental Management 

266,141 

279,437 

249,754 

Nuclear Energy^ 

78,811 

84.858 

88,200 

Subtotal, Field Security 

1,282,049 

1,379,104 

1,304,160 

Headquarters Security 

Health, Safety and Security 

277,526 

261,636 

281,347 

Chief Information Officer ® 

47,468 

41,321 

44,981 

Subtotal, Headquarters Security 

324,994 

302,957 

326,328 

Total, Safeguards and Security 

1,607,043 

1,682,061 

1,630,488 


Funding Profile 

(dollars in thousands) 



! FY 2009 j 

1 FY2010 1 

FY 201 1 

Safeguards and Security 

Field Security 

Protective Forces 

659,690 

709,001 

663,521 

Physical Security Systems 

151,368 

137,782 

122,760 

Information Security 

38,067 

39,156 

38,257 

Cyber Security 

162,939 

164,397 

163,624 

Personnel Security 

49,381 

45,470 

49,782 

Material Control and Accountability 

52,720 

54,024 

52,385 

Program Management 

122,186 

131,616 

121,804 

Security Investigations ® 

0 

48,658 

40,027 

Construction (NNSA) 

45,698 

49,000 

52,000 

Subtotal, Field Security 

1,282,049 

1,379,104 

1,304,160 

Headquarters Security 

Health, Safety and Security 

Chief Information Officer 

277,526 

261,636 

281,347 

47,468 

41,321 

44,981 

Subtotal, Headquarters 

324,994 

302,957 

326,328 

Total Safeguards and Security 

1,607,043 

1,682,061 

1,630,488 


^ FY 2009 Security Investigation funding included in Headquarters, HSS. Starting in FY 2010, the Under Secretaries’ program offices are responsible for 
funding security investigations for field personnel; HSS is responsible for funding security investigations for Headquarters personnel only. 

^ In FY 2010, the Office of Nuclear Energy requested funds for Security Investigations under the Idaho Facilities Management budget. 

' Funding provides for DOE's comprehensive c^wr/computer seairity program, operational cyber security for Headquarters information technology assets, 
and continuity of operations activities. This program is described fully within the request for Departmental Administration. 
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Protective Forces 


Protective Forces 

Funding Schedule 

1 FY2009 

{dollars in thousands) 

1 FY2010 1 

FY 2011 

Science 

33,708 

34,567 

36,471 

National Nuclear Security Administration 

418,694 

453,000 

414,166 

Environmental Management 

163,963 

175,609 

157,043 

Nuclear Energy 

43,325 

45.825 

55,841 

Total, Protective Forces 

659,690 

709,001 

663,521 


Mission 

The Protective Forces element of field S&S provides funding to protect the Department’s critical assets, 
which include nuclear weapons in DOE custody, nuclear weapons components, special nuclear 
materials, classified information and DOE facilities against a spectrum of threats, including terrorist 
activity, sabotage, espionage, theft, diversion, loss or unauthorized use. To accomplish this mission: 

• Protective Force programs throughout the complex provide for personnel salaries, wages and 
benefits for personnel; management and supervision; and well-maintained and logically deployed 
equipment and facilities to ensure effective performance of assigned functions and tasks under 
normal and emergency conditions. 

• Protective Forces programs include the conduct of access control and security response operations; 
the physical protection of special nuclear material, classified matter and information, and 
government property; emergency response forces and tactical assistance during events as well as an 
on-scene security commander; random patrols; coordination with local law enforcement and 
protective force elements aimed at providing effective response to emergency situations; random 
prohibited article inspections; security alarm monitoring and dispatch services; the collection and 
destruction of classified matter; and constant testing of the protective force to respond to various 
event scenarios. 

• Protective Forces programs maintain a Special Response Team capability to provide resolution of 
incidents that require effective and timely response with force options that exceed the capability of 
front line protective force personnel. This includes recapture and recovery operations involving the 
use of special weapons, systems and tactics to effect recovery of special nuclear material under 
authorized control. 
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Physical Security Systems 
Funding Schedule 


[dollars in thousands) 


Physical Security Systems 

1 FY 2009 i 

FY20I0 1 

FY20n 1 

Science 

7,857 

8,347 

8,475 

National Nuclear Security Administration 

106,380 

92,000 

81,019 

Environmental Management ® 

27,435 

27,180 

23,127 

Nuclear Energy 

9,696 

10,255 

10,139 

Total, Physical Security Systems 

151,368 

137,782 

122,760 


Mission 

The Physical Security Systems element of field S&S provides for the physical protection of special 
nuclear material and equipment, sensitive information. Departmental property and unclassified facilities. 
Included are buildings, fences, barriers, lighting, sensors, surveillance devices, entry control devices, 
access control systems, explosive detection systems, power systems and other real property and 
hardware designed for, or affecting security. This hardware and equipment are operated and used to 
support the protection of DOE property and other interests of national security. 

Security Systems programs support DOE-wide efforts required to conduct performance assurance 
testing. These programs also ensure that security alarm systems are operational and functioning in 
accordance with applicable DOE Orders. Physical Security System programs are also responsible for 
two subprograms: (1) a barriers, secure storage, and lock program to restrict, limit, delay or deny entry 
into a designated area; and (2) an entry control and access program that provides positive identification 
of personnel requiring access to facilities and initial access to facilities in general, ensuring that persons 
entering or leaving facilities are authorized, and do not introduce prohibited articles into or remove 
Government property from Departmental facilities. 

The budget estimates include all access control administrative activity involving production, 
accountability and destruction of access authorization badges and firearms credentials. They also 
include systems components and tamper-safe oversight by monitoring and responding to alarms, 
determining access and securing all alarmed structures on site. In addition, this element provides for 
handling all radio communications for the protection of the facilities. 


* Includes funding for transportation as follows: $839,000 in FY 2009, $654,000 in FY 2010, and $ 335,000 in FY 201 1. 
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Information Security 


Funding Schedule 


Information Security 

1 FY 2009 

(dollars in thousands) 

1 FY 2010 1 

FY20I1 

Science 

4,494 

4,550 

4,141 

National Nuclear Security Administration 

25,880 

25,300 

25,943 

Environmental Management 

6,052 

7,570 

6,799 

Nuclear Energy 

1,641 

1,736 

1,374 

Total, Information Security 

38,067 

39,156 

38,257 


Mission 


The Information Security element of field S&S ensures that material and documents that may contain 
sensitive and classified information are accurately and consistently identified, properly reviewed for 
content, appropriately marked and protected from unauthorized disclosure, and ultimately destroyed in 
an approved manner. 

Information Security programs provides for plans, policies, procedures and training to ensure that all 
employees are aware of the requirements for the identification, review, classification, declassification, 
marking, protection and proper disposal of sensitive information and classified material. In addition, 
operational security considerations are used to preclude inadvertent compromise of classified material. 
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Cyber Security 


Funding Schedule 


[dollars in thousands) 


Cyber Security 

1 FY 2009 j 

FY2010 1 

FY 2011 

Science 

18,993 

19,824 

20,752 

National Nuclear Security Administration 

121,286 

122,511 

124,345 

Environmental Management 

10.055 

8,730 

10,010 

Nuclear Energy 

12.605 

13,332 

8,517 

Total, Cyber Security 

162,939 

164,397 

163,624 


Mission 


The Cyber Security element of field S&S ensures that sensitive and classified information that is 
electronically processed, transmitted, or stored, is properly identified and protected. Cyber Security 
programs also ensure that electronic systems are appropriately marked and protected- The programs 
plan, document, and test classified automated information systems (AIS), communications security 
(COMSEC), investigations and studies of compromising emanations (TEMPEST); and maintain an 
appropriate level of infrastructure reliability and integrity, as well as an unclassified AIS program. 
Included are appropriate plans, policies and procedures, assessments, tests, monitoring and self- 
assessments, certifications, and user and administrator training and awareness. 

The amounts given here are program funds and do not include amounts in Program Direction accounts 
for Federal staff assigned to Cyber Security work within the program offices. Nor do they include 
security elements that are within software applications developed for the Department’s programmatic or 
administrative purposes; whether directly or indirectly funded. 
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Personnel Security 


Funding Schedule 


Personnel Security 

1 FY2009 

(dollars in thousands) 
i FY20I0 j 

FY20n 

Science ® 

5,517 

6,228 

7,079 

National Nuclear Security Administration 

31,263 

30,600 

30,913 

Environmental Management 

10,549 

6,472 

9,370 

Nuclear Energy 

2,052 

2,170 

2,420 

Total, Personnel Security 

49,381 

45,470 

49,782 


Mission 

The Personnel Security element of field S&S supports the access authorization program, and ensure 
security sensitivity through security briefings such as the initial refresher and termination briefings, re- 
orientations, computer based training, special workshops and classes, publications, closed circuit 
television programs, signs, posters and special event days. Support for the access authorization program 
includes: (1) personnel security assurance program, adjudications, screening and analysis of personnel 
security cases for determining eligibility for access authorizations, administrative reviews, and handling 
of Freedom of Information and Privacy Act requests related to security access authorizations; (2) 
security awareness and education; and (3) operating and maintenance estimates associated with 
classified and unclassified visits and assigiunents by foreign nationals. 


“ Funding of $184,000 in FY 2010 and $178,000 in FY 2011 from direct appropriations is included in Security Investigations 
for the federal portion of this activity. 
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Material Control and Accountability 
Funding Schedule 


[dotlars in thousands) 


Material Control and Accountability 

1 FY2009 \ 

FY2010 1 

FY2011 1 

Science 

2,238 

2,249 

2,413 

National Nuclear Security Administration 

35,929 

35,200 

35,602 

Environmental Management 

9,980 

11,738 

10,185 

Nuclear Energy 

4,573 

4,837 

4,185 

Total, Material Control and Accountability 

52,720 

54,024 

52,385 


Mission 

The Material Control and Accountability (MC&A) element of field S&S provides assurance that nuclear 
materials are properly controlled and accounted for at all times, MC&A provides evidence that all 
nuclear materials are accounted for appropriately and that theft, diversion, or operational loss has not 
occurred. MC&A also supports weapons production, nuclear nonproliferation, nuclear materials 
operations, facility closure, and nuclear critical safety hy determining and documenting the amounts of 
nuclear materials in weapons and packaged items. MC&A administration includes the following: ( 1 ) 
assessing the levels of protection, control and accounting required for the types and quantities of 
materials at each facility; (2) documenting facility plans for nuclear materials control and accounting; 

(3) assigning authorities and responsibilities for MC&A functions; (4) ensuring that facility MC&A 
personnel are trained and qualified to perform their responsibilities; (5) establishing programs to report 
occurrences such as nuclear material theft, the loss of control or inability to account for nuclear 
materials, or evidence of malevolent acts; (6) conducting performance testing of required program 
elements; and (7) establishing facility programs to conduct and document internal assessments of their 
operations and MC&A programs. 
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Program Management 


Program Management 

Funding Schedule 

1 FY2009 

(dollars in thousands) 

1 FY2010 1 

FY20!i 

Science 

7,796 

7,051 

6,991 

National Nuclear Security Administration 

71,364 

83,944 

80,311 

Environmental Management 

38,i07 

35,418 

30,478 

Nuclear Energy 

4,9i9 

5.203 

4,024 

Total, Program Management 

122,186 

131,616 

121,804 


Mission 

The Program Management element of field S&S develops the framework for efficient and effective 
security operations. This includes the development and updating of S&S plans, conducting vulnerability 
assessments to determine if assets are at risk, modeling to ensure the plans and operations meet mission 
objectives, identifying assets that need protection, developing local threat assessments and participating 
in the S&S quality panel process and security education. In addition, these programs ensure that plans 
are developed and revised in accordance with DOE Orders, professional and technical training is 
administered, and goals and objectives of the Office of Health, Safety and Security are implemented 
complex wide. 

The programs develop S&S plans or other applicable security plans and implement S&S requirements, 
conduct surveys to determine whether S&S requirements have been implemented, respond to national 
and local threats and perform a vulnerability analysis that measures the risk of S&S assets. Program 
Management includes participation in the quality panel process, which raises issues from the field to the 
headquarters managers and ensures that the staff is properly educated with respect to security matters. 
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Security Investigations 



Funding Schedule 

1 FY2009" 

(dollars in thousands) 

1 FY 2010 ^ 1 

FY 2011 

Security Investigations 

Science 

0 

6,000 

6,000 

National Nuclear Security Adminisfration ** 

0 

34,438 

29,585 

Environmental Management 

0 

6,720 

2,742 

Nuclear Energy * 

0 

1,500 

1.700 

Total, Security Investigations 

0 

48,658 

40,027 


Mission 

The Security Investigations element of field S&S funds background investigations associated with 
providing access authorizations (security clearances) to DOE Federal and contract personnel who, in the 
performance of their official duties, require access to classified information or certain quantities of 
special nuclear material. Background investigations are required by Section 145 of the Atomic Energy 
Act of 1954, as amended, and Executive Order 1 2968, Access to Classified Information. The 
investigations are performed and access authorizations granted based on 10 C.F.R, 710, Criteria and 
Procedures for Determining Eligibility for Access to Classified Matter or Special Nuclear Material. 

The Federal Bureau of Investigation conducts background investigations for DOE Federal personnel for 
positions of a high degree of importance or sensitivity as dictated by DOE Manual 470.4-5, Personnel 
Security, and DOE Order 470.4, Safeguards and Security Program. Funding provides for initial 
background investigations, periodic reinvestigations, and reimbursement for fingerprint and name 
checks. The Office of Personnel Management conducts the majority of background investigations for 
DOE Federal personnel and contractors. Funding provides for initial Single scope background 
investigations, periodic reinvestigations, and initial and reinvestigation national agency checks. 


^ FY 2009 Security Investigation funding included in Headquarters, HSS. 

^ Starting in FY 2010, the Under Secretaries’ program offices arc responsible for funding security investigations for field personnel. 

‘ In FY 2010, $184,000 is from direct appropriations for federal field personnel and an estimated $5,816,000 is from direct and indirect charges by the 
pFOgrains needing the clearances;; in FY 201 1 the re^ective amounts are $178,000 and $5,822,000. 

‘‘ Beginning in FY 2010, NNSA contractor field security personnel clearance costs are treated as an clement of contractor overhead, while Federal personnel 
clearance costs are included in the Office of the Administrator budget. 

' In FY 2010, the Office of Nuclear Energy requested funds for Security Investigations under the Idaho Facilities Management budget. 
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Domestic Utility Fee 


Funding Schedule by Activity 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Domestic Utility Fee (Offsetting Receipts) 0 0 -200,000 


Overview 

The Energy Policy Act of 1992 (the Act) established the Uranium Enrichment Decontamination and 
Decommissioning Fund (the Fund) and authorized annual contributions of a special assessment on 
domestic utilities and Congressional appropriations to fund the cleanup of uranium enrichment gaseous 
diffusion plants at Paducah, Kentucky, Portsmouth, Ohio, and Oak Ridge, Tennessee, which were 
operated by the Federal government to provide uranium products for both commercial and government 
purposes from the 1950s through the 1990s. Utilities concluded paying their original obligations under 
the Act in 2007. 

The decontamination and decommissioning of these facilities is expected to cost substantially more than 
provided for in collections authorized under the Act. Per the 2007 Report to Congress on the Uranium 
Etffichment Decontamination and Decommissioning Fund, the Department of Energy estimates an $8 
billion to $21 billion funding shortfall over the next 30 years. 

The Administration is proposing an amendment to section 1802 of the Atomic Energy Act of 1954 
(42 U.S.C. 2297g-!) to reinstate a special assessment on domestic utilities starting in fiscal year 201 1, as 
well as additional Federal deposits into the Fund. Collections resulting from the reinstatement would be 
deposited into the Uranium Enrichment Decontamination and Decommissioning Fund. The total amount 
collected from industry for a fiscal year shall not exceed $200,000,000 (to be annually adjusted for 
inflation beginning in fiscal year 2012 using the Consumer Price Index for all-urban consumers 
published by the Department of Labor), and total annual deposits from industry and the Federal 
government shall not exceed $663,000,000 (also adjusted for inflation, with the remainder above the 
industry assessment to come from appropriated funds). This proposal reiterates the ongoing need to 
decontaminate, decommission and remediate the uranium processing facilities, and the shared 
responsibility of both industry and the Federal government for these costs. 
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Detailed Justification 


Domestic Utility Fee (Offsetting Receipts) 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


- 200,000 


The purpose of this activity is to reinstate the annual utility contribution to the Uranium Enrichment 
Decontamination and Decommissioning Fund to cover the costs of cleanup at the three gaseous 
diffusion plants. 


Total, Domestic Utility Fee 


0 0 - 200,000 
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Pensions 

Contractor Defined-Benefit” Pension Plan Contributions’’ 

This section of the budget provides projected contractor defined-benefit (DB) pension plan contributions 
for FY 2009, FY 2010, and FY 201 1 by plan and by the following DOE Program Offices' '’: 

• National Nuclear Security Administration (NNSA) 

• Office of Environmental Management (EM) 

• Office of Science (SC) 

• Office of Energy Efficiency and Renewable Energy (EERE) 

• Office of Nuclear Energy (NE) 

• Office of Electricity Delivery and Energy Reliability (OE) 

• Office of Fossil Energy (FE) 

• Office of Civilian Radioactive Waste Management (RW) 

A portion of the Department of Energy’s budget will be used to reimburse the costs of DOE contractor 
contributions to defined-benefit (DB) pension plans as required by the Employee Retirement Income 
Security Act (ERISA), as amended. Contractors that manage and operate DOS’s laboratories, weapons 
plants, and execute environmental cleanup projects at various government-owned sites and facilities are 
required by DOE to assume sponsorship of the existing contractor DB pension plans for incumbent 
employees who work and retire from employment at those sites and facilities. Increased contributions 
began to be required for some of these DB pension plans in FY 2009 as a result of the downturn in 
investment values and the decrease in interest rates, which itself increased the plans’ long-term 
liabilities. In addition, the Department had elected to require contractors to maintain their DB pension 
plans at an 80 percent funded status, which further increased required contribution levels. The 
Department chose an 80 percent funded threshold to avoid the issuance of notices to plan participants 
and the imposition of restrictions on certain benefits as required by ERISA as amended by the Pension 
Protection Act of 2006. 

In early January 2010, the Department reviewed its policies and eliminated its requirement that every 
contractor employee DB pension plan maintain an 80 percent funded status. This will immediately 
reduce the volatility of DOE's cost reimbursement obligations for contractor DB pension plan funding. 
Contractors will now be required to fund their DB pension plans at a level equivalent to the minimum 
required by ERISA, or higher if necessary for a DB pension plan to have a funded status of at least 60 
percent. DOE's reimbursement of contractor costs in excess of the ERISA required minimum 
contribution will require Headquarters approval and will include coordination with the Chief Financial 
Officer, the General Counsel, and affected Headquarters Program Offices. 


" Some DOE contractors administer non-deflned benefit pension plans {i.e. defined contribution plans), which are not 
included in the table. 

Non-qualified plan contributions and Office of Legacy Management contributions not included. The aggregate contribution 
in FY09 for those plans was approximately $31 million. 

‘ Program office contribution level is a pro-rata estimate. 

' Tables include projected contributions from “Other” DOE offices {e.g., classified programs). 
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For some contractor DB pension plans, the implementation of this decision may have a significant 
impact on FY 2010 budgeted pension contributions and could result in significant reductions in 
projections of the Department’s reimbursements for pension contributions for program offices as 
estimated in Table 1 . 

Due to the timing of the annual valuation for these DB pension plans, the actual amount of the 
contractors’ annual contributions to these DB pension plans that DOE will be obligated to reimburse for 
FY 201 1 will not be known until after January 1, 201 1 . Since contractor contributions are an indirect 
charge and the amount of such contributions cannot be predicted with specificity prior to the start of 
doe’s fiscal year, DOE does not reimburse these contributions as direct costs. Thus, budgetary line 
items that include DOE reimbursement of contractor contributions to DB pension plans assume an 
indirect rate anticipated to be sufficient to meet the contributions. 

Projections of future DB pension plan contributions are highly sensitive to underlying data, methods, 
and assumptions. Actual actuarial valuation may yield different contribution levels. Tables 2-4 provide 
FY 2009, FY 2010, and FY 201 1 estimated pension DB pension contributions calculated by the 
Department of Energy’s Office of the Chief Financial Officer. 
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Table 1: Revised FY 2010 Projected Contributions by Program Office 


(dollars in thousands) 


Program Office 

FY2010 Original 
Projections*'^ 

1 

FY2010 Current 
Projections Based 
on Revised 
Policies' 

Estimated 

Reduction 

EM 

566,875 

152,584 

414,290 

NNSA 

394,271 

256,757 

137,515 

Work for Others 

94,270 

59,263 

35,007 

NE 

28,764 

5,288 

23,476 

sc 

22,162 

12,128 

10,034 

EERE 

22,002 

18,031 

3,970 

OE 

2,920 

1,820 

1,101 

FE 

936 

617 

318 

RW 

4,122 

4,114 

8 

other 

27,829 

16,087 

11,742 

Projected Total, FY 2010 

1,164,151 

526,689 

637,462 


** Original projections based on data received August 2009. 

^ Department of Energy Headquarters Office of the Chief Financial Officer actuaries projected FY 2010 contributions of 
$101 million for the University of California Retirement Plan - Lawrence Livermore National Laboratory and $81 million for 
the University of California Retirement Plan - Los Alamos National Laboratory. Per contractor actuaries and program office, 
the projected contributions are listed here as $0, in accordMice with revised California state funding policy. 

Revised projections based on DOE CFO actuarial analyses conducted in January 2010 of only the 14 largest plans, which 
comprise approximately 83 percent of the original FY 2010 total contributions. 
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Table 3: Projected FY 2010 Contractor Defined-Benefit Pension Plan Contributions by Pian and DOE Program Office 
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Table 4: Projected FY 2011 Contractor Defined-Benefit Pension Plan Contributions by Plan and DOE Program Office 
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GENERAL PROVISIONS 

[SEC, 301 . None of the funds appropriated by this Act may be used to prepare or initiate Requests For 
Proposals (RFPs) for a program if the program has not been funded by Congress.] 

[SEC. 302. None of the funds appropriated by this Act may be used — 

(1) to augment the funds made available for obligation by this Act for severance payments and 
other benefits and community assistance grants under section 4604 of the Atomic Energy Defense 
Act (50 U.S.C, 2704) unless the Department of Energy submits a reprogramming request to the 
appropriate congressional committees; or 

(2) to provide enhanced severance payments or other benefits for employees of the Department 
of Energy under such section; or 

(3) develop or implement a workforce restructuring plan that covers employees of the 
Department of Energy.] 

SEC. [303]50/. The unexpended balances of prior appropriations provided for activities in this Act 
may be available to the same appropriation accounts for such activities established pursuant to this title. 
Available balances may be merged with funds in the applicable established accounts and thereafter may 
be accounted for as one fund for the same time period as originally enacted. 

SEC. [304]i02. None of the funds in this or any other Act for the Administrator of the Bonneville 
Power Administration may be used to enter into any agreement to perform energy efficiency services 
outside the legally defined Bormeville service territory, with the exception of services provided 
internationally, including services provided on a reimbursable basis, unless the Administrator certifies in 
advance that such services are not available from private sector businesses. 

SEC. [305]303. When the Department of Energy makes a user facility available to universities or other 
potential users, or seeks input from universities or other potential users regarding significant 
characteristics or equipment in a user facility or a proposed user facility, the Department shall ensure 
broad public notice of such availability or such need for input to universities and other potential users. 
When the Department of Energy considers the participation of a university or other potential user as a 
formal partner in the establishment or operation of a user facility, the Department shall employ full and 
open competition in selecting such a partner. For purposes of this section, the term "user facility" 
includes, but is not limited to: 

(1) a user facility as described in section 2203(a)(2) of the Energy Policy Act of 1 992 (42 U.S.C. 
13503(a)(2)); 

(2) a National Nuclear Security Administration Defense Programs Technology Deployment 
Center/User Facility; and 

(3) any other Departmental facility designated by the Department as a user facility. 

SEC. [306]i04. Funds appropriated by this or any other Act, or made available by the transfer of funds 
in this Act, for intelligence activities are deemed to be specifically authorized by the Congress for 
purposes of section 504 of the National Security Act of 1947 (50 U.S.C. 414) during fiscal year [2010] 
2011 until the enactment of the Intelligence Authorization Act for fiscal year [2010] 2011. 

SEC. [307] J05. Of the funds made available by the Department of Energy for activities at 
Government-owned, contractor-operated laboratories funded in this Act or subsequent Energy and 
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Water Development Appropriations Acts, the Secretary may authorize a specific amount, not to exceed 
8 percent of such funds, to be used by such laboratories for laboratory directed research and 
development: Provided, That the Secretary may also authorize a specific amount not to exceed 4 percent 
of such funds, to be used by the plant manager of a covered nuclear weapons production plant or the 
manager of the Nevada Site Office for plant or site directed research and development. 

SEC, [308] JOd. (a) In any fiscal year in which the Secretary of Energy determines that additional 
funds are needed to reimburse the costs of defined benefit pension plans for contractor employees, the 
Secretary may transfer not more than 1 percent from each appropriation made available in this and 
subsequent Energy and Water Development Appropriation Acts to any other appropriation available to 
the Secretary in the same Act for such reimbursements. 

[(b) Where the Secretary recovers the costs of defined benefit pension plans for contractor 
employees through charges for the indirect costs of research and activities at facilities of the Department 
of Energy, if the indirect costs attributable to defined benefit pension plan costs in a fiscal year are more 
than charges in fiscal year 2008, the Secretary shall carry out a transfer of funds under this section.] 
([cjb) In carrying out a transfer under this section, the Secretary shall use each appropriation made 
available to the Department in that fiscal year as a source or the transfer, and shall reduce each 
appropriation by an equal percentage, except that appropriations for which the Secretary determines 
there exists a need for additional funds for pension plan costs in that fiscal year, as well as 
appropriations made available for the Power Marketing Administrations, the title XVII loan guarantee 
program, and the Federal Energy Regulatory Commission, shall not be subject to this requirement. 

([d]c) Each January, the Secretary shall report to the Committees on Appropriations of the House of 
Representatives and the Senate on the state of defined benefit pension plan liabilities in the Department 
for the preceding year. 

([ejc/) This transfer authority does not apply to supplemental appropriations, and is in addition to any 
other transfer authority provided in this or any other Act. The authority provided under this section shall 
expire on September 30, 2015. 

((fje) The Secretary shall notify the Committees on Appropriations of the House of Representatives 
and the Senate in writing not less than 30 days in advance of each transfer authorized by this section. 

[SEC. 309. (a) Subject to subsection (b), no funds appropriated or otherwise made available by this 
Act or any other Act may be used to record transactions relating to the increase in borrowing authority 
or bonds outstanding at any time under the Federal Columbia River Transmission System Act (16 
U.S.C. 838 et seq.) referred to in section 401 of division A of the American Recovery and Reinvestment 
Act of 2009 (Public Law 1 1 1-5; 123 Stat. 140) under a funding account, subaccount, or fund symbol 
other than the Bonneville Power Administration Fund Treasury account fund symbol. 

(b) Funds appropriated or otherwise made available by this Act or any other Act may be used to 
ensure, for purposes of meeting any applicable reporting provisions of the American Recovery and 
Reinvestment Act of 2009 (Public Law 111-5; 123 Stat, 115), that the Bonneville Power Administration 
uses a fund symbol other than the Bonneville Power Administration Fund Treasury account fund symbol 
solely to report accmed expenditures of projects attributed by the Administrator of the Bonneville Power 
Administration to the increased borrowing authority. 

(c) This section is effective for fiscal year 2010 and subsequent fiscal years.] 

[SEC. 310. Section 1702 of the Energy Policy Act of 2005 (42 U.S.C. 16512) is amended by adding at 
the end the following new subsection: 
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"(k) WAGE RATE REQUIREMENTS. — ^All laborers and mechanics employed by contractors and 
subcontractors in the performance of construction work financed in whole or in part by a loan 
guaranteed under this title shall be paid wages at rates not less than those prevailing on projects of a 
character similar in the locality as determined by the Secretary of Labor in accordance with subchapter 
IV of chapter 31 of title 40, United States Code. With respect to the labor standards in this subsection, 
the Secretary of Labor shall have the authority and functions set forth in Reorganization Plan Numbered 
14 of 1950 (64 Stat. 1267; 5 U.S.C. App.) and section 3 145 of title 40, United States Code,".] 

[SEC. 311. None of the funds made available by this Act may be used to make a grant allocation, 
discretionary grant award, discretionary contract award. Other Transaction Agreement, or to issue a 
letter of intent totaling in excess of $1,000,000, or to announce publicly the intention to make such an 
award, including a contract covered by the Federal Acquisition Regulation, unless the Secretary of 
Energy notifies the Committees on Appropriations of the Senate and the House of Representatives at 
least 3 full business days in advance of making such an award or issuing such a letter: Provided, That if 
the Secretary of the Department of Energy determines that compliance with this section would pose a 
substantial risk to human life, health, or safety, an award may be made without notification and the 
Committees on Appropriations of the Senate and the House of Representatives shall be notified not later 
than 5 full business days after such an award is made or letter issued.) 

[SEC. 312. (a) ULTRA EFFICIENT VEHICLES. — Section 136 of the Energy Independence and 
Security Act of 2007 (42 U.S.C. 17013) is amended — 

(1) in subsection (a) — 

(A) in paragraph (1), by inserting "an ultra efficient vehicle or" after "means"; and 

(B) by adding at the end the following new paragraph: 

"(5) ULTRA EFFICIENT VEHICLE. — The term 'ultra efficient vehicle' means a fully closed 
compartment vehicle designed to carry at least 2 adult passengers that achieves — 

"(A) at least 75 miles per gallon while operating on gasoline or diesel fuel; 

"(B) at least 75 miles per gallon equivalent while operating as a hybrid electric-gasoline or 
electric-diesel vehicle; or 

"(C) at least 75 miles per gallon equivalent while operating as a fully electric vehicle."; 

(2) in subsection (b) — 

(A) by inserting ”, ultra efficient vehicle manufacturers," after "automobile manufacturers"; 

(B) in paragraph ( 1 ) — 

(i) by striking "or" at the end of subparagraph (A); 

(ii) by striking "and" at the end of subparagraph (B) and inserting "or"; and 

(iii) by adding at the end the following new subparagraph: 

"(C) ultra efficient vehicles; and"; and 

(C) in paragraph (2), by inserting ", ultra efficient vehicles," after "qualifying vehicles"; 

(3) in subsection (g), by inserting "or are utilized primarily for the manufacture of ultra efficient 
vehicles" after "20 years"; and 

(4) in subsection (h)(1)(B), by striking "automobiles" the first place it appears and inserting "ultra 
efficient vehicles, automobiles,", 

(b) RECONSIDERATION OF PRIOR APPLICATIONS.— The Secretary of Energy shall reconsider 
applications for assistance under section 1 36 of the Energy Independence and Security Act of 2007 (42 
U.S.C. 1701 3) that were— 

(1) timely filed under that section before January 1, 2009; 
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(2) rejected on the basis that the vehicles to which the proposal related were not advanced 
technology vehicles; and 

(3) related to ultra efficient vehicles.] 

[SEC. 3 1 3. (a) Except as provided in subsection (b), none of the funds appropriated or otherwise made 
available by this title for the Strategic Petroleum Reserve may be made available to any person that as of 
the enactment of this Act — 

(1) is selling refined petroleum products valued at $1,000,000 or more to the Islamic Republic of 
Iran; 

(2) is engaged in an activity valued at $1,000,000 or more that could contribute to enhancing the 
ability of the Islamic Republic of Iran to import refined petroleum products, including — 

(A) providing ships or shipping services to deliver refined petroleum products to the Islamic 

Republic of Iran; 

(B) underwriting or otherwise providing insurance or reinsurance for such an activity; or 

(C) financing or brokering such an activity; or 

(3) is selling, leasing, or otherwise providing to the Islamic Republic of Iran any goods, services, 
or technology valued at $1,000,000 or more that could contribute to the maintenance or expansion of 
the capacity of the Islamic Republic of Iran to produce refined petroleum products. 

(b) The prohibition on the use of funds under subsection (a) shall not apply with respect to any 
contract entered into by the United States Government before the date of the enactment of this Act. 

(c) If the Secretary determines a person made ineligible by this section has ceased the activities 
enumerated in (a)(l)-(3), that person shall no longer be ineligible under this section.) 

[SEC, 314, Section 132 of the Energy and Water Development Appropriations Act of 2006 (119 Stat 
2261) is amended — 

(1) in subsection (a)(3), by striking "Corps of Engineers" and inserting "Southwestern Power 
Administration"; 

(2) by adding at the end of subsection (a) the following new paragraph; 

"(5) PAYMENT TO NON-FEDERAL LICENSEE. — Southwestern Power Administration shall 
compensate the licensee of Federal Energy Regulatory Commission Project No. 2221 pursuant to 
paragraph (3) using receipts collected from the sale of Federal power and energy related services. 
Pursuant to paragraph (6), Southwestern Power Administration will begin collecting receipts in the 
Special Receipts and Disbursement account upon the date of enactment of this paragraph. Payment to 
the licensee of Federal Energy Regulatory Commission Project No. 2221 shall be paid as soon as 
adequate receipts are collected in the Special Receipts and Disbursement Account to fully compensate 
the licensee, and in accordance with paragraph (2), such payment shall be considered non- 
reimbursable."; 

(3) by adding at the end of subsection (a) the following new paragraph: 

"(6) The Southwestern Power Administration shall compensate the licensee of Federal Energy 
Regulatory Commission Project No. 2221 in atmual payments of not less than $5,000,000, until the 
licensee of Federal Energy Regulatory Commission Project No. 2221 is fully compensated pursuant to 
paragraph (3). At the end of each fiscal year subsequent to implementation, any remaining balance to be 
paid to the licensee of Project No. 2221 shall accrue interest at the 30-year U.S. Treasury bond rate in 
effect at the time of implementation of the White River Minimum Flows project."; 

(4) by adding at the end of subsection (a) the following new paragraph: 

"(7) ESTABLISHMENT OF SPECIAL RECEIPT AND DISBURSEMENT ACCOUNTS.— There 
is established in the Treasury of the United States a special receipt account and corresponding 
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disbursement account to be made available to the Administrator of the Southwestern Power 
Administration to disburse pre-collected receipts from the sale of federal power and energy and related 
services. The accounts are authorized for the following uses: 

"(A) Collect and disburse receipts for purchase power and wheeling expenses incurred by 
Southwestern Power Administration to purchase replacement power and energy as a result of 
implementation of the White River Minimum Flows project. 

"(B) Collect and disburse receipts related to compensation of the licensee of Federal Energy 
Regulatory Commission Project No. 2221 . 

"(C) Said special receipt and disbursement account shall remain available for not more than 12 
months after the date of full compensation of the licensee of Federal Energy Regulatory Commission 
Project No. 2221."; and 

(5) by adding at the end of subsection (a) the following new paragraph: 

"(8) TIME OF IMPLEMENTATION. — For purposes of paragraphs (3) and (4), 'time of 
implementation' shall mean the authorization of the special receipt account and corresponding 
disbursement account described in paragraph (7).". ] 

SEC. 307. (a) Section 1801 of the Atomic Energy Act of 1954 (42 U.S.C. 2297g) is amended in 
subsection (b)(2) by striking "amounts contained within the Fund" and inserting "assessments collected 
pursuant to section 1802 of the Atomic Energy Act of 1954 (42 U.S.C. 2297g-l) as amended". 

(b) Section 1802 of the Atomic Energy Act of 1954 (42 U.S.C. 2297g-l) is amended: 

(/) in subsection (a): 

(A) by striking ”$518,233,333" and inserting "$663,000,000"; and 

(B) by striking "on October 24, 1992" and inserting "with fiscal year 2012". 

(2) in subsection (c): 

(A) by inserting "(1)" before "The Secretary"; 

(B) by inserting after "utilities"; ", only to the extent provided in advance in appropriation Acts"; 

(C) by striking "$150,000,000" and inserting "$200,000,000"; 

{D) by inserting "beginning in fiscal year 2012" after "adjusted for inflation "; 

(E) by striking ”(1)" and inserting "(A)"; 

(F) by striking "(2)" and inserting "(B)"; 

(G) by adding a new paragraph 2, ",(2) Amounts authorized to be collected pursuant to this 
section shall be deposited in the Fund and credited as offsetting receipts. " 

(3) in subsection (d), by striking "for the period encompassing 15 years after the date of the 
enactment of this title" and inserting "through fiscal year 2026"; and 

(4) in subsection (e): 

(A) in paragraph (1), by striking "15 years after the date of the enactment of this title" and 
inserting "September 30, 2026"; 

(B) in paragraph (2), by striking "$2,250,000,000" and inserting "$3,000,000,000"; and 

(C) in paragraph (2) by inserting "beginning in fiscal year 2012" after "adjusted for inflation". 

SEC. 308. The Secretary shall collect up to $200,000,000 in assessments pursuant to section 1802 of 
the Atomic Energy Act of 1954 (42 U.S.C. 2297g-l), as amended by this Act. 

SEC. 309. For an additional amount for the "Other Defense Activities" account, $11,891,755, to 
increase the Department's acquisition workforce capacity and capabilities: Provided, That such funds 
may be transferred by the Secretary to any other account in the Department to carry out the purposes 
provided herein: Provided further. That such transfer authority is in addition to any other transfer 
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authority provided in this Act: Provided further. That such funds shall be available only to supplement 
and not to supplant existing acquisition workforce activities: Provided further. That such funds shall be 
available for training, recruitment, retention, and hiring additional members of the acquisition 
worlforce as defined by the Office of Federal Procurement Policy Act, as amended (41 U.S.C. 401 et 
seq.): Provided further. That such funds shall be available for information technology in support of 
acquisition worlforce effectiveness or for management solutions to improve acquisition management. 

SEC. 310. Not to exceed 5 per centum, or $100,000,000, of any appropriation, whichever is less, made 
available for Department of Energy activities funded in this Act or subsequent Energy and Water 
Development and Related Agencies Appropriation Acts may herecfter be transferred between such 
appropriations, but no appropriation, except as otherwise provided, shall be increased or decreased by 
more that 5 per centum by any such transfers, and any such proposed transfers shall be submitted to the 
Committee on Appropriations of the House and Senate. (Energy and Water Development and Related 
Agencies Appropriations Act, 2010.) 


SEC. 501 . None of the funds appropriated by this Act may be used in any way, directly or indirectly, 
to influence congressional action on any legislation or appropriation matters pending before Congress, 
other than to communicate to Members of Congress as described in 18 U.S.C. 1913. 

SEC. 502. To the extent practicable funds made available in this Act should be used to purchase light 
bulbs that are "Energy Star" qualified or have the "Federal Energy Management Program" designation. 

[SEC. 503. Title IV of division A of the American Recovery and Reinvestment Act of 2009 (Public 
Law 111-5) is amended by adding at the end of the title, the following new section 411: 

"SEC 41 1. Up to 0.5 percent of each amount appropriated to the Department of the Army and the 
Bureau of Reclamation in this title may be used for the expenses of management and oversight of the 
programs, grants, and activities funded by such appropriation, and may be transferred by the Head of the 
Federal Agency involved to any other appropriate account within the department for that purpose: 
Provided, That the Secretary will provide a report to the Committees on Appropriations of the House of 
Representatives and the Senate 30 days prior to the transfer: Provided further (FhA funds set aside under 
this section shall remain available for obligation until September 30, 2012.".] 

[SEC. 504. (a) DEFINITIONS.— In this section: 

(1) ADMINISTRATIVE EXPENSES. — The term "administrative expenses" has the meaning as 
determined by the Director under subsection (b)(2). 

(2) AGENCY. — The term "agency" — 

(A) means an agency as defined under section 1101 of title 31, United States Code, that is 
established in the executive branch and receives funding under this Act; and 

(B) shall not include the District of Columbia government. 

(3) DIRECTOR. — The term "Director" means the Director of the Office of Management and 
Budget. 

(b) ADMINISTRATIVE EXPENSES.— 

(1) IN GENERAL. — All agencies shall include a separate category for administrative expenses 
when submitting their appropriation requests to the Office of Management and Budget for fiscal year 
201 1 and each fiscal year thereafter. 
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(2) ADMINISTRATIVE EXPENSES DETERMINED. — In consultation with the agencies, the 
Director shall establish and revise as necessary a definition of administration expenses for the 
purposes of this section. All questions regarding the definition of administrative expenses shall be 
resolved by the Director. 

(c) BUDGET SUBMISSION. — Each budget of the United States Government submitted under 
section 1 105 of title 31, United States Code, for fiscal year 201 1 and each fiscal year thereafter shall 
include the amount requested for each agency for administrative expenses.] 

[SEC. 505. None of the funds made available in this Act may be transferred to any department, 
agency, or instrumentality of the United States Government, except pursuant to a transfer made by, or 
transfer authority provided in this Act or any other appropriation Act.) 

SEC. [506]50i. [Specific projects contained in] To the extent that the report of the Committee on 
Appropriations of the House of Representatives accompanying this Act [(H. Rept. 1 11-203) ] includes 
specific projects that are considered congressional earmarks for purposes of clause 9 of rule XXI of the 
Rules of the House of Representatives, such projects, when intended to be awarded to a for-profit entity, 
shall be awarded under a full and open competition. (Energy and Water Development and Related 
Agencies Appropriations Act, 201 0.) 
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Ener^ efficiency and renewable energy 

Electricity delivery and energy reliability 

Nuclear energy 

Fossil energy programs 

Clean coal technology 

Fossil energy research and development 

Naval petroleum and oil shale reserves 

Stmtegic petroleum reserve 

Strategic petroleum account 

Northeast home heating oil reserve 

Total, Fossil energy pro^anu 

Uranium enrichment D&D fund 

Energy information administration 

Non-Defense environmental cleanup 

Science 

Energy transformation acceleration fund 

Nuclear waste disposal 

Departmental administration 

Inspector general 

Advanced technology vehicles manufacturing loan 

Innovati're technology loan guarantee program 

Section 1705 temporary loan guarantee program. 

Total, Energy Programs 

Atomic Energy Defense Activities 
National nuclear security administration; 

Weapons activities 

Defease nuclear nonproliferation 

Naval reactors. 

Office of the administrator. 

Total. National nuclear security administratioa 

Environmental and other defense activities: 

Defense environmental cleanup 

Other defense activities 

Health, safety and security 

Legacy Management 

Nuclear energy 

Defense relied administrative support 

Office ofheariogs and appeals 

Congressionally directed projects 

Total, Other defense activities 

Defense nuclear waste disposal 

Total, Environmental & other defense activities 

Total. Atomic Energy Defense Activities 

Power marketing administrations: 

Southeastena power administration 

Soutitwestem power administration 

Westem ^ea power administration 

Falcon & Amistad operating & maintenance fund. 

Colorado River Basins 

Total, PowCT marketing administrations 

Federal energy regulatory commission 

Subtotal, Energy And Water Development and Related 

Agencies 

Uranium enrichment D&D fund di.scretionary payments. 

Excess fees and recoveries, FERC 

Cost of implementing reclassification 

of receipts, PMAs 

Total, Dberetionary Funding. — 


FY2009 

Cterrent 

FY2009 

Current 

FY2O10 

Current 

FY2011 

Ctmgressional 

FY 2011VS. FY20iO 

APprop. 

Recovov 

Anorop. 1 

Reauesi 

$ ! % 


2.156,865 

16,771,907 

2,242,500 

2.355.473 

+112,973 

+5.0% 

134,629 

4,495.712 

171,982 

185,930 

+13,948 

+8.1% 

791,444 

0 

786,637 

824,052 

+37.415 

+4.8% 


0 

0 

0 

0 

— 

— 

863,104 

3,398,607 

672,383 

586,583 

-85,800 

-12.8% 

19,099 

0 

23,627 

23,614 

-13 

-0,1% 

226,586 

0 

243,823 

138,861 

-104,962 

-43.0% 

-21.586 

0 

0 

0 

— 

— 

9.800 

0 

lUOO 

lUOO 

— 

— 

1,097,003 

3.398,607 

951,133 

760,358 

-190,775 

-20.1% 

535,503 

390,000 

573,850 

708,498 

+134,648 

+23.5% 

110.595 

0 

110,595 

128,833 

+18,238 

+ 16.5% 

261,819 

483,000 

254,673 

225,163 

-29,510 

-11.6% 

4,813,470 

1,632,918 

4,903.710 

5,121,437 

+217,727 

+4.4% 

8.700 

388,856 

0 

299.966 

+299,966 

N/A 

145390 

0 

98,400 

0 

-98,400 

-100.0% 

155.326 

42,000 

168,944 

169.132 

+188 

+0.1% 

51.927 

15,000 

51,927 

42.850 

-9,077 

-17,5% 

7.510,000 

10,000 

20,000 

9.998 

-10,002 

-50.0% 

0 

0 

0 

500,000 

+500,000 

N/A 

0 

3.960.000 

0 

0 

— 

— 

17,772.671 

31,588,000 

10,334,351 

11.331,690 

+997,339 

+9.7% 


6.410.000 

0 

6,384,431 

7,008,835 

+624,404 

+9.8% 

1,545,071 

0 

2,136.7W 

2,687,167 

+550,458 

+25.8% 

828,054 

0 

945,133 

1,070,486 

+125,353 

+13.3% 

439.190 

0 

410.754 

448,267 

+37.513 

+9,1% 

9,222.315 

0 

9,877,027 

11,214,755 

+1,337,728 

+13.5% 


5,656,345 

5,127,000 

5,642,331 

5.563,039 

-79,292 

-1.4% 

446.471 

0 

441,882 

464,211 

+22,329 

+5.1% 

185,981 

0 

189.802 

188,626 

-1,176 

-0.6% 

565,819 

0 

83,358 

88,200 

+4,842 

+5.8% 

108,190 

0 

122,982 

130,728 

+7,746 

+6.3% 

6,603 

0 

6,444 

6,444 

— 

— 

999 

0 

3,000 

0 

•3,000 

-100.0% 

1.314,063 

0 

847,468 

878,209 

+30,741 

+3.6% 

143.000 

0 

98,400 

0 

-98.400 

-100.0% 

7.113.408 

5.127.000 

6,588.199 

6.441.248 

•146.951 

-2.2% 


16,335.723 5,127.000 16,465,226 17.656,003 -t-LlSO.??? +7.2% 


7,420 

0 

0 

0 

— 

— 

28,414 

0 

13,076 

12,699 

-377 

-2.9% 

218.346 

10,000 

109,181 

105,558 

-3,623 

-3,3% 

2,959 

0 

220 

220 

— 

— 

•23.000 

0 

-23,000 

-23,000 

— 

— 

234,139 

10.000 

99.477 

95,477 

-4,000 

-4.0% 

0 

0 

0 

0 





34,342,533 

36,725,0(» 

26,899,054 

29,083,170 

+2,184,116 

+8.1% 

-463,000 

0 

-463,000 

-696,700 

-233,700 

-50.5% 

-23,080 

0 

-28,886 

-29,822 

-936 

-3.2% 

0 

0 

189.384 

0 

-189.384 

-100.0% 

33456.453 

36.725,000 

26496452 

28456.648 

+1,760,096 

+6.6% 
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Energy Efficiency and Renewable Energy 
Proposed Appropriation Language 


For Department of Energy expenses including the purchase, construction, and acquisition of plant and 
capital equipment, and other expenses necessary for energy efficiency and renewable energy activities in 
carrying out the purposes of the Department of Energy Organization Act (42 U.S.C. 7101 et seq.), 
including the acquisition or condemnation of any real property or any facility or for plant or facility 
acquisition, construction, or expansion, [$2,242,500,000] $2,355,473,000, to remain available until 
expended [: Provided, That funds provided under this heading in this and prior appropriation Acts are 
available for on-site and off-site improvements for the Ingress/Egress and Traffic Capacity Upgrades 
project at the National Renewable Energy Laboratory: Provided further. That, of the $80,000,000 
provided under the wind energy subaccount under Energy Efficiency and Renewable Energy, up to 
$8,000,000 may be competitively awarded to universities for turbine and equipment purchases for the 
purposes of studying turbine to turbine wake interaction, wind farm interaction, and wind energy 
efficiencies, provided that such equipment shall not be used for merchant power production: Provided 
further. That, of the amount appropriated in this paragraph, $292,135,000 shall be used for the projects 
specified in the table that appears under the heading "Congressionally Directed Energy Efficiency and 
Renewable Energy Projects" in the joint explanatory statement accompanying the conference report on 
this Act]. (Energy and Water Development and Related Agencies Appropriations Act, 2010.) 

Explanation of Change 

The three provisos are deleted because: 1) No funding is requested for the Ingress/Egress and Traffic 
Capacity Upgrades project; 2) Funding for this Congressionally Directed activity is not supported in the 
President’s Budget; and 3) Funding was received for Congressional Directed Projects within the Energy 
and Water Development and Related Agencies Appropriations Act, 2010. 
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Energy Efficiency and Renewable Energy 
Office of Energy Efficiency and Renewable Energy 

Overview 

Appropriation Summary by Program 


(dollars in thousands) 


FY2009 

Current 

FY2009 

Current 

FY 2010 
Current 

FY201I 

Request 

Appropriation® 

Recovery Act 
Appropriation 

Appropriation 


Energy Efficiency mid Renewable Energy 

Hydrogen and Fuel Cell Technologies 

164,638 

42,967 

174,000 

137,000 

Biomass and Biorefinery Systems R&D 

214,245 

777,138" 

220,000 

220,000 

Solar Energy 

172,414 

1 15,963 

247,000 

302,398 

Wind Energy 

54,370 

106,932 

80,000 

122,500 

Geothermal Technology 

43,322 

393,106 

44,000 

55,000 

Water Power 

39,082 

31,667 

50,000 

40,488 

Vehicle Technologies 

267,143 

109,249 

311,365 

325,302 

Building Technologies 

138,113 

319,186 

222,000 

230,698 

Industrial Technologies 

88,196 

212,854 

96,000 

100,000 

Federal Energy Management Program 

22,000 

22,388 

32,000 

42,272 

RE-ENERGYSE 

0 

0 

0 

50,000 

Facilities and Infrastructure 

76,000 

258,920" 

19,000 

57,500 

Weatherization and Intergovernmental 

Activities 

516,000' 

11,544,500 

270,000 

385,000 

Program Direction 

127,620 

80,000" 

140,000 

200,008 

Program Support 

18,157 

21,890 

45,000 

87,307 

Congressionally Directed 

228,803 

0 

292,135 

0 

Advanced Battery Manufacturing 

0 

1,990,000 

0 

0 

Alternative Fueled Vehicles 

0 

298,500 

0 

0 

Transportation Electrification 

0 

398,000 

0 

0 

Information and Communication Efficiency 

0 

48,647 

0 

0 


® SBIR/STTR funding transferred in FY 2009 was $ 1 9,327,840 for the SBIR program and $2,347, 1 60 for the STTR program. 
^ Facilities and Infrastructure includes $ 1 3.5 million for the Integrated Biorefinery Research Facility. 

Includes $250.0 million in emergency funding for the Weatherization Assistance Grants program provided by P.L. 1 1 1-6, 
“The Continuing Appropriations Resolution, 2009.” 

** Does not include $4.0 million transfer to Departmental Administration 
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(dollars in thousands) 


FY2009 

Current 

Appropriation* 

FY2009 

Current 
Recovery Act 
Appropriation 

FY2010 

Current 

Appropriation 

FY2011 

Request 


Subtotal, Energy Efficiency and Renewable 
Energy 

2,170,103 

16,771,907 

2,242,500 

2,355,473 

Use Of Prior Year Balances 

-13,238 

0 

0 

0 


Total, Energy Efficiency and Renewable Energy 2,156,865 16,771,907 2,242,500 2,355,473 


Preface 

The Office of Energy Efficiency and Renewable Energy (HERE) requests $2.4 billion in FY 201 1 . 
EERE’s research, development, demonstration, and deployment (RDD&D) activities are critical to 
meeting the Nation’s goals of sustaining strong economic growth and job creation while dramatically 
reducing greenhouse gas (GHG) emissions and energy imports. EERE programs provide a vital link 
between advances in basic research and the creation of commercially successful products and services. 
EERE does this by supporting strategic applied research and development projects, and identifying ways 
that national policies can create strong markets for innovations that can be deployed into widespread use 
by commercial enterprises, creating new businesses and jobs. Among other goals, the budget is 
designed to ensure that accelerated projects funded by the Recovery Act are sustained by private 
investment. 
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FY 201 1 Request by Major Energy Categories 

$2,355.5 



The FY 201 1 portfolio is aimed at accelerating revolutionary change in the Nation’s energy economy 
through four distinct technical areas that will drive productivity advances in industry that can sharply 
increase profits while slashing demand for fuels and electricity. First, it will achieve rapid gains in the 
efficient use of energy. This means identifying cost-effective new building designs that can reduce 
commercial and residential energy use by at least a factor of two in the next five years (compared to 
existing structures and enabling a vigorous building energy retrofit industry capable of providing 
comprehensive energy retrofits for the Nation’s buildings in the next 15 years. This will be achieved 
through major national programs in codes, standards, labeling, and innovative financing. 

Second, it means shifting to a portfolio of new transportation technologies based on electricity, 
renewable fuels, and advanced technologies that can decouple the U.S. vehicle fleet from fossil fuels. 

Third, HERE will achieve rapid growth in renewable energy supplies using biomass, wind, solar, 
geothermal, water power, fuel cells, and other energy resources to produce competitive sources of fuels 
and electricity through carefully targeted basic and applied research, demonstrations in partnership with 
industry, and investments that can lead to the installation of key infrastructure and facilitate permitting 
and acquisition of rights of way. Energy storage systems will be an important part of this investment. 

In addition DOE’S RE-ENERGYSE program will reinvigorate the investment in education at all levels 
to support the next generation of scientists and engineers that are needed to address the country’s energy 
challenges. 
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EERE’s budget will ensure robust, transparent, and accountable program management and support 
functions that will efficiently and effectively execute and inform this organization’s critical mission. 

EERE’s organizational objectives will be achieved through a rigorous national program in: applied 
R&D; industry leading codes, standards and labeling; and innovative commercialization, financing and 
industry partnership models. EERE will work closely with DOE’s Office of Science and the Advanced 
Research Projects Agency - Energy (ARPA-E) to ensure that cutting edge technology innovations are 
accelerated into the commercial marketplace. 

Key FY 201 1 investments include activities which: 

■ Demonstrate that renewable energy can be provided at a large scale and built quickly. This will 
include the following large scale demonstration programs: 

• Large Scale Biopower - Commercial use of biopower from cellulosic feedstocks at a 
scale that will validate the potential of biopower, cost sharing with private sector, and 
aligning with the DOE loan guarantee program; 

• Concentrating Solar Power (CSPl Initiative - More than one GW of CSP in a single 
cluster; and 

• Offshore Wind Initiative - Support at least one large-scale offshore wind project in the 
U.S., and build or expand on areas currently targeted for deployment by developers. 

• Educate and train the workforce for the new energy economy. Building on inffastmcture created 
by Recovery Act investments, EERE will continue to expand the scope and quality of training 
programs for green jobs in all efficiency and renewable program areas. It will also include initial 
investments in education programs that will ensure a continued flow of the skilled researchers, 
engineering teams, and field workers that will be needed to take the jobs created by rapidly 
growing investment in efficiency and renewable technologies. 

• Ensure that all Federal buildings, transportation fleets, and other facilities operate with 
investments in energy efficiency and renewable energy that provide the greatest benefits to the 
taxpayer. 

■ Build upon Recovery Act investment to enable cost-effective retrofits for all homes, commercial, 
and government buildings. This will be achieved through a carefully crafted program of 
advanced building components and whole building designs, partnerships with major financial 
institutions to facilitate energy efficient mortgages, a clearly understood energy labeling system 
that will ensure efficient markets for energy efficiency, and iimovative financial initiatives by 
cities. EERE will also help design model building energy codes that can drive rapid increases in 
the efficiency of new buildings. 

• Transform the Nation’s highway transportation system, including support for competing 
investments in renewable liquid fuels, hybrid electric and all-electric vehicles, and fuel cells as 
components of a strategy that will allow markets to shape the ultimate outcome. 

■ Drive continuous reductions in the price of wind and solar power, making them fully competitive 
with other energy sources on an aggressive schedule. 

• Produce commercially viable biomass and bioproducts from diverse resources, and convert these 
materials into competitively priced fuels, electricity, and chemical feedstocks. 

Within the Energy Efficiency and Renewable Energy Appropriation EERE has 15 programs in FY 201 1 : 
Hydrogen and Fuel Cell Technologies (6 subprograms). Biomass and Biorefinery Systems R&D (3 
subprograms). Solar Energy (5 subprograms). Wind Energy (2 subprograms). Geothermal Energy (1 
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subprogram), Water Power (1 subprogram), Vehicle Technologies (6 subprograms). Building 
Technologies (5 subprograms). Industrial Technologies (2 subprograms), Federal Energy Management 
Program (5 subprograms), RE-ENERGYSE (2 subprograms). Facilities and Infrastructure (1 
subprogram), Weatherization and Intergovernmental Activities (3 subprograms). Program Direction (4 
subprograms), and Program Support (5 subprograms). 

Mission 

The mission of EERE is to undertake RDD&D activities that advance technologies and related practices 
to help meet the growing global demand for clean, reliable, sustainable, and affordable energy services, 
and to reduce energy consumption. EERE achieves this mission by developing cost competitive clean 
energy technologies and practices, and facilitating commercialization and deployment in the 
marketplace to strengthen U.S. energy security, environmental quality, and economic vitality. 

Benefits 

In recent years, EERE programs have played essential roles in encouraging private investments in 
technologies and enabling legislation that will continue to have major impacts on U.S. energy usage 

EERE continues to work to amplify these trends moving forward, and estimates that with the continued 
leveraging of EERE technologies: U.S. net oil imports can decline by 57 percent; consumers can spend 
24 percent less on energy; the Nation can emit 19 percent less CO 2 ; and primary energy consumption 
can decline by 16 percent, all relative to 2050 baseline projections (see graphs below). 

Cumulatively, between 201 1 and 2050, technology leveraged by EERE programs will help the U.S. 
reduce oil imports by approximately 30 billion barrels (approaching 10 years’ worth of current 
passenger vehicle use)*, save consumers and businesses more than $6 trillion in energy costs, and 
displace nearly 30 billion metric tons of CO 2 emissions and over 350 quadrillion Btu of primary energy 
(see Tables 1 and 2 for more portfolio data). 


’ Annual Energy Review . Energy Infoimation Administration, Office of Energy Markets and End Use. Washington: June 
2009, page xxiii. httD://www.eia.dQe.gov/aer/Ddf/aef.pdf 
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Estimated Portfolio Benefits in Oil, Energy Cost, Carbon Dioxide and Energy Consumption 




U.S. Prim^-y Energy Consumptfon Wit! Be 16% Less in 2050 with the 
HERE Portfolio 


U.S. Consumers WIN Spend 24% Less on Enet^* in 20S0 with the EERE 
Portfolio 


Without EERE. 
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WlthEERE 
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Table 1. Cumulative Impacts of Technology Leveraged by EERE Programs^ 



Metric 

Model 

Year 

»0IS ■ 

2020 


2050 

Energy Security 

Oil Inports Reduction, cumulative (Bil 
bbl) 

NHWS 

010 

0.63 

4 1< 

N/A 

MARKAL 


0.70 


31 

Natural Gas Inports Reduction, 
cumulative (Tcf) 

NEMS 

019 ' 

' a 

1.5 

r>l 

N/A 

MARKAL 

ns 

1,9 

■ iOJ* 

41 

Environmental 

Impacts 

CO 2 Emissions Reduction, cumulative 
{MilnitCX>2) 

NEMS 

2‘il 

1226 

‘ . 

N/A 

MARKAL 


1290 

9242 

27367 


NEMS 

^ ■ I' ;-i 

ns 

ns 


N/A 


MARKAL 


N/A 

s \ 

N/A 

NOx Allowance Price Reduction ($/ton) 

NEMS 

2W 

504 

■'is? 

N/A 

MARKAL 

- 

N/A 

N'A * 

N/A 

Economic Impacts 

Primary Biergy Savings, cumulative 
(quads) 

NEMS 


19 

‘80 

N/A 

MARKAL 

M ' ■ 

21 


358 

Oil Savings, cumulative (Bil bbl) 

NEMS 

oil 

0.72 


N/A 

MARKAL 


0.88 


34.4 

Consumer Savings, cumulative (Bil $) 

NEMS 

.V - 

206 

105V 

N/A 

MARKAL 


276 

■ i47i' 

5543 

Electric Power Industry Savings, 
cumulative (Bil $) 

NEMS 

" 42 '■ 

119 


N/A 

MARKAL 


89 

29! , 

784 

Household Energy Ejpenditures 
Reduction ($/household/yr) 

NEMS 


190 


N/A 

MARKAL 


297 

SI 7' 

2316 

Jobs, cumulative (net added jobs) 

NEMS/ 

IMSET 


NA 

NA 

m 

NA 


- “Reductions” and “savings” are calculated as the difference between results from the baseline case (i.e. no future 
DOE funding for this technology) and the program case (Le. requested DOE funding for this technology is received 
and is successful). 

- Oil inpacts are shown as two metrics. "OU Irrports Reduction” refers only to reductions in ofl inports; "Oil Savings" 
refeis to savings (reduction) in total oil consunption. 

•• All cumulative metrics are based on results beginning in 2011. 

- All monetary metrics are in 2007$. 

- Cumulative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 
ns -Not significant NA - Not vet available N/A- Not applicable 


^ Additional information on EERE’s impact analysis mediodology and assumptions, as well as the final FY 201 1 budget 
impact estimates, can be found at http://wwwl. eere.energv.gov, foa/pba/prograrn benefits html 
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Table 2. Annual Impacts of Technology Leveraged by EERE Programs 



Metric 

Model 

Year I 


2020 

'0<« 

2050 

Energy Security 

Oil inports Reduction, annual (Mbpd) 

NEMS 

' 01 

0.5 

1 b 

N/A 

MARKAL 

0 : 

0.3 


5.0 

Natural Gas Inports Reduction, annual 
(TcQ 

NEMS 

01 

0.4 


N/A 

MARKAL 


0.8 

09 

1.8 

MPG Improvement (%) 

NEMS 

00 

0.0 

< 

N/A 

MARKAL 


0.0 

01 

2.5 

Environmental 

Impacts 

C02 Emissions Reduction, annual (Mil 
mtC02/yr) 

NEMS 


256.5 

6116 

N/A 

MARKAL 


276.6 

677 9 

1247.3 

CO 2 Intensity Reduction of US 
Economy (g C02/$QDP) 

NEMS 


16.7 

30 5 

N/A 

MARKAL 

9.1 ' .• 

19.5 

. 37 K 

44.7 

CO 2 Intensity Reduction ofUS Power 
Sector^ (g C02/kWh) 

NEMS 


ns 

ns . 

N/A 

MARKAL 


ns 

•..ps 

ns 

CX )2 Intensity Reduction of US 
Transportation Sector (g C02/n«!e) 

NEMS 


16.5 


N/A 

MARKAL 


12.3 

61 5 

164.9 

Economic Impacts 

Primary Energy Savings, annual 
(quads/yr) 

NEMS 

1 

3.7 


N/A 

MARKAL 

^20^1 

3.8 


17.1 

Oil Savings, annual (Mbpd) 

NEMS 


0.5 


N/A 

MARKAL 

. (1 ' 

0.5 


5.4 

Consumer Savings , annual (Bil $) 

NEMS 

, IS I;-. 

61.0 


N/A 

MARKAL 

.T9.JV 

79.5 


687.4 

Hectric Power Industry Savings, 
annual (Bil $) 

NEMS 


24.7 


N/A 

MARKAL 

lO 

17.3 

-30 

59.3 

Reduction in Energy Intensity of US 
Economy (BTUs ofenergy/SGDP) 

NEMS 


272.0 


N/A 

MARKAL 


265.7 

~~W" 

612.3 

Net &iergy System Cost Reduction, 
cumulative (Bil $) 

NEMS 


N/A 


N/A 

MARKAL 


324.8 


5480.7 


• “Reductions” and “savings” are calculated as the difference between resuhs from the baseline case (i.e. no future 
DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful). 

-Oil inpacts are shown as two metrics. "Oil Imports Reduction'’ refers only to reductions in oil inports; "Oil Savings" 
refeis to savings (reduction) in total oil consunption. 

- All cumulative metrics are based on results beginning in 201 1. 

- All monetary metrics are in 2007$. 

- Cumulative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 
ns - Not significant NA - Not yet available N/A - Not applicable 
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Strategic Themes, Goals and the Secretary’s Initiatives 

EERE’s programs contribute directly to the Secretary’s Energy and Innovation goals. The achievement 
of RDD&D goals by EERE’s programs will yield significant short- and long-term results in areas 
critical to the Secretary’s strategic goals; reducing GHG emissions, deploying clean, secure energy, and 
enhancing economic prosperity. 

Basic and Applied R&D Coordination 

Coordination between the Department’s basic research and applied technology programs is a high 
priority for the Secretary of Energy. The Department has a responsibility to coordinate its basic and 
applied research programs to effectively integrate R&D by the science and technology communities 
(e.g., national laboratories, universities, and private companies) that support the DOE mission. Efforts 
have focused on improving communication and collaboration between federal program managers and 
increasing opportunities for collaborative efforts targeted at the interface of scientific research and 
technology development to ultimately accelerate DOE mission and national goals. Coordination between 
the basic and applied programs is also enhanced through joint programs, jointly-funded scientific 
facilities, and the program management activities of the DOE Small Business Innovation Research 
(SBIR) and Small Business Technology Transfer (STTR) programs. Additionally, co-funding research 
activities and facilities at the DOE laboratories and funding mechanisms that encourage broad 
partnerships (e.g., Funding Opportunity Announcements) are also means by which the Department 
facilitates greater communication and research integration within the basic and applied 
research communities. 


Key Accomplishments 

Hydrogen and Fuel Cell Technologies diversified its portfolio and competitively selected 13 
projects under the Recovery Act to deploy hundreds of fuel cells and create jobs in manufacturing, 
installation, maintenance, and support service sectors. The program developed and 
demonstrated residential combined heat and power (CHP) fael cell systems operating for more than 
3,000 hours and demonstrating up to 85 percent overall efficiency. 


Biomass and Bioreflnery Systems R&D accelerated deployment of Recovery Act funding by issuing 
solicitations for: new integrated biorefineries; the development of an algal biofuels consortium; the 
development of an advanced biofuels consortium; accelerated alternative vehicle fuels testing; and 
biofuels infrastructure. Critical analytical studies have been completed and put to use for program 
investment and portfolio decision making. Fifteen sustainability-focused projects were initiated with 
domestic and international partners. 

Solar Energy attained several significant R&D milestones. PV R&D demonstrated manufacturable 
23.4 percent efficient cells and manufactured the first lOOKW of U.S.-produced T-5 product for 
commercial rooftops. Targets of $0.17-$0.20/kWh for residential and $0.12-$0,16/kWh for commercial 
PV systems have been exceeded. CSP R&D developed next generation polymeric reflective coatings 
for troughs and towers that critically enable reduced solar field cost and enhanced performance 
necessary to achieve targets. 
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Wind Energy completed dynamometer testing and calibration of a wind turbine gearbox that will 
provide invaluable operational data for the Gearbox Reliability Collaborative effort. The program 
selected 81 new wind energy project awards for up to $22.3 million, more than half of which will 
simultaneously address market and deployment challenges. The program also issued the 2008 Wind 
Technologies Market Report, which is the most comprehensive, publicly-available source on the state of 
the wind market.* 

Geothermal Technologies developed a National Geothermal Action Plan and Road-Map'* and 
sponsored the first Annual National Science Foundation Geothermal Research opportunity for 
undergraduate students. 

Water Power awarded EERE’s first-ever grants for wave, tidal, and ocean current energy. These grants 
support the development and testing of devices; fund resource assessments; address environmental 
impacts and siting concerns; and establish two university-led National Marine Renewable Energy 
Centers to serve the emerging marine and hydrokinetic (MHK) industry as integrated facilities for 
research and in-water testing. The program established the primary source of information for the water 
power industry with an updated, searchable database of all wave, tidal, and ocean current technologies 
and projects, as well as a catalogue for MHK technology developers.** 

Vehicle Technologies determined that its commercial vehicle engine efficiency work has resulted in 
fuel economy gains of 10 to 12 percent over the past four to five years. These gains are estimated to 
have saved 2.4 billion gallons of fuel worth more than $7.6 billion since 2002.° The program garnered 
three R&D 100 awards program during the year and signed two separate license agreements to 
commercialize their patented composite cathode materials for advanced lithium-ion batteries. The 
program developed performance for significantly higher specific battery capacities, a 50 percent 
increase over conventional materials. 

Building Technologies established seven new energy conservation standards; and updated six and 
completed seven test procedure final rules. The program engaged more than 20 commercial building 
stakeholders to design a new building prototype that uses 50 percent less energy, and retrofit an existing 
building for at least 30 percent energy savings. The program also demonstrated Solid State Lighting 
(SSL) prototypes induing: a cool white LED that delivers 117 ImAV and a record-breaking white 
OLED with a power efficacy of 102 lumensAVatt (ImAV) at 1,000 candela/square meter (cd/m^); 
commercialized dynamic insulation; new Energy Star Hybrid Electric Water Heaters; and a low-cost 
solar water heating system. DOE also established the ENERGY STAR criteria for water heaters and 
SSL, and completed 30 to 40 percent whole house energy savings builder technology packages for five 
U.S. climate regions. 


^ 2008 Wind Technologies Market Report. EERE. Washington: July 2009. Available at: 
http://wwwi.eere.eneraY.gov/wmdandhvdro/pdfs/46026.pdf 
^ Draft National Geothermal Action Plan. EERE. Washington. Available at: 
http://wwfwl.eere.eDerg\Lgov/geothermal/ngap.html 
Additional information on the Marine and Hydrokinetic Technology Database is available at: 
http://^vwwl.eere.energy.gov/wmdandhydro/hydrokinetic/defau1t.aspx 
Company data provided individually to EERE Vehicle Technologies Program by Caterpillar, Cummins, and Detroit Diesel 
in November 2008. 
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Industrial Technologies (ITP) R&D activities won three R&D 100 awards in 2009, ITP has completed 
2,264 Save Energy Now assessments, resulting in the identification of over 1 7 1 trillion Btus of natural 
gas savings and $1.3 billion dollars per year energy savings. 

The Federal Energy Management Program awarded an unprecedented $594 million in Energy 
Savings Performance Contract (ESPC) projects, including DOE’s largest-ever ESPC to construct one of 
the largest biomass facilities in the coimtry at the Savannah River Site. Our training efforts have 
reached over 1,500 people in Utility Energy Service Contracts and ESPCs. The program also selected 
104 agency energy and efficiency projects funded by the Recovery Act. 

For EERE’s Facilities and Infrastructure, Phase I of the Research Support Facility at the National 
Renewable Energy Laboratory (NREL) was successfully completed on time and within budget, 
providing workspace for approximately 750 Golden Field Office and NREL employees. Savings 
relative to the prior lease arrangement will net $122 million (in 2007 dollars) over a 30-year lifecycle. 

The Weatherization and Intergovernmental Activities Program increased utilization of ESPCs by 
States and local governments, sustainable energy efficiency finance mechanisms, renewable energy 
certificate trading programs, and energy efficiency based utility incentives. The program awarded $16.5 
million for 93 tribal energy projects and expanded the green workforce skilled in building energy 
retrofits. To date, approximately 7,300 homes were weatherized using Recovery Act funds. In FY 2009 
approximately 95,000 homes were weatherized with Omnibus and emergency appropriations. 


Indirect Costs and Other Items of Interest 
Institutional General Plant Projects (IGPPs) 

Institutional General Plant Projects (IGPPs) are miscellaneous construction projects that are less than 
$10 million and are of a general natine (cannot be allocated to a specific program). IGPPs support multi- 
programmatic and/or inter-disciplinary programs and are funded through site overhead. 

Current projects include: safety and security improvements; replacement of building systems and 
components; replacement, and upgrades to building and site utilities; site wide energy efficiency 
improvements; reconfigurations of existing buildings to accommodate changes or growth in RDD&D 
programs or research support needs; upgrades to the primary site access point; and other site 
improvements to maintain the viability of EERE’s capital investments at NREL. The following table 
displays IGPP funding by site. 


Institutional General Plant Projects (IGPP) 
National Renewable Energy Laboratory 
Total, IGPP 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 

7,000 

14,000 

10,000 

7,000 

14,000 

10,000 
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Facilities Maintenance and Repair 

DOE’S Facilities Maintenance and Repair activities are tied to its programmatic missions, goals, and 
objectives. Facilities Maintenance and Repair activities funded by this budget are displayed below. 

Indirect-Funded Maintenance and Repair 


(dollars in thousands) 


FY2009 


FY 2010 


FY20n 


National Renewable Energy Laboratory 

2,219 2,504 

2,884 

Total, Indirect-Funded Maintenance and Repair 

2,219 2,504 

2,884 

Outyear Indirect-Funded Maintenance and Repair 

(dollars in thousands) 



I FY2012 I FY2013 | FY2014 | FY201? 


National Renewable Energy Laboratory 4,26 1 

5,519 

1 1,979 

15,723 

Total, Indirect-Funded Maintenance and Repair 4,261 

5,519 

11,979 

15,723 

Direct-Funded Maintenance and Repair 

(dollars in thousands) 


FY 2009 

FY2010 

FY2011 

National Renewable Energy Laboratory 

0 

0 

3,000 

Total, Direct-Funded Maintenance and Repair 

0 

0 

3,000 

Outyear Direct-Funded Maintenance and Repair 

(dollars in thousands) 



FY2012 FY2013 FY2014 FY2015 


National Renewable Energy Laboratory 

3,300 

4,000 

5,200 

5,500 

Total, Direct-Funded Maintenance and Repair 

3,300 

4,000 

5,200 

5,500 


Information Technology Investments 

DOE’S IT investments are tied to its programmatic missions, goals, and objectives. IT investments 
funded by this budget are displayed below. 
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Indirect-Funded IT Projects 

(dollais in ftousands) 

FY2009 I FY2010 | FY2011 | Desciiption 


UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
NRBL Application & Data 

Hosting/Housing 

3,511 

3,630 

3,729 

IT hardw^ and software used for multiple, related, 
computing services. This includes design, development, help 
and other suj^rt, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

UPI/OMB Identifier 019-20-01-12- 
02-3004-00, IM System/Project Name 
NREL Computational Science 

Simulation & Modeling 

704 

1,205 

2,505 

Hardware, software and labor for numerical simulation and 
modeling capabilities forNREL's scientists as a fimdamental 
tool for the Lab's scientific research. 

UPI/OMB Identifier 019-20-01-12- 
02-3006-00, IM System/Project Name 
NREL Computational Science 

Visualization 

504 

1,005 

1,505 

Hardwire, software and labor for data analysis and 
visu^ization for NREL's scientific and engineering staff to 
gain insight into the results of simulations necessary for the 
scientific discovery process. 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
NREL Cyber Security 

1,432 

1,482 

1,522 

Provides shared security services. Service Level Agreement 
in place-NO. Costs Allocated based on Usage-NO. CS. 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
NREL Enterprise Collaboration 

Services 

1,505 

1,557 

1,599 

Sipports video distribution and conferencing services - 
tncludCsS hardware, software and support services (No 
LAN/WAN). Provides email, instant messaging, and 
collaborative tools. Service Level Agreement in place-NO. 
Costs Allocated based on Usage-NO. MS. 

UPI/OMB Identifier 019-20-01-12- 
02-8777-00, IM System/Project Name 
NREL Enterprise Software 

Management 

1,519 

1,570 

1,612 

Mana^meat and maintenance of enterprise software 
licenses required for the legal use of various software 
products. Centralized procurement of software licenses to 
avoid duplication. 

UPI/'OMB Identifier 01 9-20-01-12- 
02-8780-00, IM System/Project Name 
NREL ESIFHPC System 

0 

12,000 

UOO 

Will support numerical simulation and modeling for energy 
system integration challenges associated with integrating 
renewable energy resources into the utility grid. 

UPI/OMB Identifier 019-20-01-12- 
02-4005-00, IM System/Project Name 
NREL High Speed Scientific 

Computing Data Infrastructure 
Modernization 

100 

200 

0 

Upgrade high speed data infrastructure to provide access to 
all DOE laboratory supercomputing network capabilities in 
order to accelerate mission related data modeling activities. 

UPI/OMB Identifier 019-20-03-00- 
02-3110-00, IM System/Project Name 
NREL IT Management and Planning 

1,866 

1,931 

1,983 

High-level management of the IS organization, including 
budgeting, planning and architecture design, performance 
assessment, development and tracking of performance 
metrics, and DOE reporting. 

UPI/OMB Identificr0I9-60-02-00- 
01-5000-04, IM System/Project Name 
NREL Office Automation 

3,612 

3,736 

3,837 

Provides desktop computing services to users to include all 
general purpose, desktop computing hardware and sofrware, 
components and services. Service Level Agreement in place- 
NO. Costs Allocated based on Usage-NO. ES. 

UPI/OMB Identifier019-20-01-12- 
02-8779-00, IM System/Project Name 
NREL Scientific Data Management & 
Mining 

200 

200 

500 

Includes hardware, software and labor supporting NREL's 
scientists, engineers, and analysts engaged in research 
resulting in the creation of large data scientific and technical 
data sets. 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
NREL Telecommunications Networks 

2,772 

2,867 

2,945 

Provides networking services within complex, including 
hardware, software, and services. Local Area Network 
support. Service Levd Agreement in place-NO. Costs 
Allocated based on Usage-NO. TS. 

UPI/OMB Identifier 019-60-02-00- 
01 -5000-04, IM System/Project Name 
NREL Telephony Services 

1,146 

1,186 

1,218 

Provides voice services to users including hardware, 
software, services and communications not provided by 
WANs. Service Level Agreement in piace-NO. Costs 
Allocated based on Usage-NO. TS. 

UPI/OMB Identifier019-20-01-12- 
02-8778-00, IM System/Project Name 
NREL UNIX Systems Administration 

946 

979 

1,005 

Unix server maintenance, implementation, and maintenance 
of security toots. Includes administration and management of 
scientific NREL data through user accounts, appropriate 
pennissioi^, backup and restore, and ^propriate security. 

LWOMB Identifier 019-20-01-12- 
01-8781-00, IM System/Project Nwne 
NREL/SNL High Perfonnance 

Computing System 

9.475 

1.418 

1,350 

High Performance Confuting System. 

Total, Indirect Funded IT Projects 

29,292 

34,966 

26,510 
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Outyear Indirect-Funded IT Projects 


(dollars in tbomands) 


1 FY2012 

1 FY20I3 

1 FY20I4 1 

1 FY 2015 1 

DescripHon | 


UPI/OMB Identifier019-60-02-00- 
01-5000-04, IM System/Project Name 
NREL Application & Data 
Hosting/Housing 

3,915 

4,111 

4,317 

4,532 

UPI/OMB Identifier 019-20-01-12- 
02-3004-00, IM System/Project Name 
NREL Computational Science 

Simulation & Modeling 

2,630 

2,762 

2,900 

3,045 

UPI/OMB Identifier 019-20-01-12- 
02-3006-00, IM System/Project Name 
NREL Con^utationa! Science 

Visualization 

1,580 

1,659 

1,742 

1,829 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
NREL Cyber Security 

1,598 

1,678 

1,762 

1,850 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
NREL Enterprise Collaboration 

Services 

1,679 

1,763 

1,851 

1,943 

UPI/OMB Identifier019-20-01-12- 
02-8777-00, IM System/Project Name 
NREL Enterprise Software 

Management 

1,693 

1,778 

1,867 

1,960 

UPI/OMB Identifier019-20-01-l2- 
02-8780-00, IM System/Project Name 
NREL ESIF HPC System 

1,260 

1,323 

1,389 

1,459 

UPI/OMB Identifier 019-20-01-12- 
02-4005-00, IM System/Project Name 
NKEL High Speed Scientific 

Computing Data Infrastructure 
Modernization 

0 

0 

0 

0 

UPI/OMB Identifier019-20-03-00- 
02-3110-00, IM System/Project Name 
NREL IT Management and Planning 

2,082 

2,186 

2,295 

2,410 

UPI/OMB Identifier 019-60-02-00- 
0! -5000-04, IM System/Project Name 
NREL Office Automation 

4,029 

4,230 

4,442 

4,664 

UPI/OMB Identifier 019-20-01-12- 
02-8779-00, IM System/Project Name 
NREL Scientific Data Management & 
Mining 

525 

551 

579 

608 

UPI/OMB Identifier 019-60.02-00- 
01-5000-04, IM System/Project Name 
NREL Telecommunications Networks 

3,092 

3,247 

3,409 

3,579 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
NREL Telqjhony Services 

1,279 

1,343 

1,410 

1,480 

UPI/OMB Identifier 019-20-01-12- 
02-8778-00, IM System/Project Name 
NREL UNIX Systems Administration 

1,055 

1,108 

1,163 

1,221 

UPI/OMB Identifier 019-20-01-12- 
01-8781-00, IM System/Project Name 
NREL/SNL High Performance 

Computing System 

1,418 

1,488 

1,563 

1.641 

Total, Indirect-Funded IT Projects 

27,835 

29.227 

30,689 

32,221 
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Direct-Funded IT Projects 

(dollars is thousanck) 

FY2(I09 I ry2010 I FY2011 | Descriplioii 


Program Direction 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Projcct Name 

EE Application & Data 

Hosting/Housing HQ 

2,687 

4,521 

4,810 

IT hardware and software used for multiple, related, 
collating services. This includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

UPI/OMB Identifier 019-20-01-12- 
02-101 1-00, IM System/Project Name 

EE Corporate Management and 

Planning System 

1,110 

1,882 

I.75I 

TTie CPS is a comprehensive planning and management 
system created in response to EERE's need to aggregate 
program and project data across al 1 of its offices with an 
overarching, fully integrated system, encompassing both 
tntmial mid external data sets. 

UPI/OMB Identifier 019-60-02-00- 
01-50004)4, IM SystemT^roject Name 

EE Cyber Security HQ 

1,163 

1,794 

1,967 

Provides shared security services. Service Level Agreement 
in place-NO. Costs Allocated based on Usage-NO. CS. 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Enterprise Collaboration Services 

HQ 

853 

3,045 

3342 

Supports video distribution and conferencing services - 
includes hardware, software and support services (No 
LAN/WAN). Provides email, instant messaging, and 
collaborative tools. Service Level Agreement in place-NO. 
Costs Allocated based on Usage-NO. MS. 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Office Automation HQ 

1,278 

1,748 

1,916 

Provides desktop computing services to users to include all 
general purpose, desktop computing hardware and software, 
components and services. Service Level Agreement in place- 
NO. Costs Allocated based on Usage-NO. ES. 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Telecommunications Networks 

HQ 

448 

1,333 

1,459 

Provides networking swvtces within con^Iex, including 
hardware, software, and services. Local Area Network 
support. Service Level Agreement in place-NO. Costs 
Allocated based on Usage-NO. TS, 

UPI/OMB Identifier 019-604)2-00- 
01-5000-04, IM System/Project Name 

EE Telephony Services HQ 

424 

445 

467 

Provides voice services to users including hardware, 
software, services and communications not provided by 
WANs. Service Level Agreement in place-NO. Costs 
Allocated based on Usage-NO. TS. 

Total, Program Direction 

7,963 

14,768 

15,712 


Technology Advancement and 

Outreach 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM Systcm/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

2,727 

2,543 

2,682 

IT hardware and software used for multiple, related, 
confuting services. This includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

Total, Technology Advancement and 
Outreach 

2,727 

2,543 

2,682 


Biomass Program 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

221 

223 

226 

IT hardware and software used for multiple, related, 
computing services. This includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

Total, Biomass ProgrMti 

221 

223 

226 


Buildings Technologies Program 

UPI/OMB Identifier 01 9-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websitra 

1,046 

848 

851 

IT hardware and software used for multiple, related, 
computing services. This includes design, development, help 
and other suf^ort, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

Total, Buildings Technologies 

Program 

1,046 

848 

851 
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(dolia3^ ia thousands) 


1 FV2009 1 FY2010 | FY2011 | 

Description 


UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

376 

1,873 

2,111 

IT hardware and software used for multiple, related, 
con^Hiting services. This includes design, development, help 
and other si^port, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

UPI/OMB Identifier 019-20-01-12- 
02-1040-00, IM System/Projecl Name 

EE FEMP Utility Data Management 

System 

543 

632 

833 

Establish a centralized utility data management system that 
will take advantage of meters installed by DOE sites. 

Total, Federal Energy Management 
Program 

919 

2,505 

2,944 


Geothermal Technologies Program 
UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Ntune 

EE Application & Data 

Hosting/Housing Internet Websites 

125 

140 

155 

IT hardware and software used for multiple, related, 
computing services. This includes design, development, help 
and other sui^ort, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

Total, Geothermal Technologies 

Program Total 

125 

140 

155 


Hydrogen and Fuel Cell Technologies 
Program 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

331 

285 

288 

IT hardware and software used for multiple, related, 
computing services. This includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

Total, Hydrogen and Fuel Cell 

Technologies Program 

331 

285 

288 


Industrial Technologies Program 

UPI/OMB Identifier 0 1 9-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

424 

439 

483 

IT hardware and software used for multiple, related, 
computing services. This includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

Total, Industrial Technologies 

Program 

424 

439 

483 


Solar Energy Technology Program 
UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

601 

608 

576 

IT hardware and software used for multiple, related, 
computing services. Tliis includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

Total, Solar Energy Technology 

Program 

601 

608 

576 


Vehicle Technologies Program 

UPI/OMB Identifier 019-60-02-00- 
01*5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

1.598 

1,873 

2,111 

IT hardware and software used for multiple, related, 
con^juting services. This includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS, 

Total, Vehicle Technologies Program 

1,598 

1,873 

2,111 


Weatherization & Intergovernmental 
Program 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

2,041 

1,460 

1,533 

IT hardware and software used for multiple, related, 
conning services. This includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 
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(dollars in thousands) 


[ 

FY2009 1 

FY2010 1 

FY2on 1 

1 Description 

UPyOMB Identifier 019-20-04-00- 
01-1030-00, IM System/Project Name 

EE State Grant Administration 

3.422 

3,428 

1,934 

Investment develops mission program management 
functionality and transitions back office grant functions to 
DOE corporate iManage investment and Grants.gov in 
FY2010. Investment also maintains Windows-based 
client/server system WinSaga during transition. 

Total, Weatherization & 
Intergovernmental Program 

5,463 

4,888 

3,467 


Wind Enogy and Hydropower 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosling/Housing Internet Websites 

186 

146 

18! 

IT hardware and software used for multiple, related, 
computing services. This includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in placc-NO. Costs Allocated based on 
Usage-NO. MS. 

Total, Wind Energy and Hydropower 

186 

146 

181 


Golden Field Office 

UPI/OMB Identifier019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Field 

Implementation 

1,038 

1,320 

915 

IT hardware and software used for multiple, related, 
computing services. This includes design, development, help 
and other support, operations and maintenance. Service 

Level Agreement in place-NO. Costs Allocated based on 
Usage-NO. MS. 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Cyber Security Field 

Implementation 

1,317 

1,678 

1,157 

Provides shared security services. Service Level Agreement 
in place-NO. Costs Allocated based on Usage-NO. CS. 

UPI/OMB Identificr019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Enterprise Collaboration Services 
Field Inqjleraentation 

1,049 

1,335 

924 

Supports video distribution and conferencing services - 
includes hardware, software and support services (No 
LAN/WAN). Provides email, instant messaging, and 
collaborative tools. Service Level Agreement ui place-NO. 
Costs Allocated based on Usage-NO, MS. 

UPI/OMB Identifier 01 9-60-02-00- 
01-5000-04, IM System/Project Name 

EE Office Automation Field 
Implementation 

1,077 

1,369 

949 

Provides deskte^ con:q3uting services to users to include alt 
general purpose, desktop conqjuting hardware and software, 
components and services, Service Level Agreement in place- 
NO. Costs Allocated based on Usage-NO. ES. 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Telecommunications Networks 

Field Implementation 

1,160 

1,479 

1,021 

Provides networking services within complex, including 
hardware, software, and services. Local Area Network 
support. Service Level Agreement in place-NO, Costs 
Allocated based on Usage-NO. TS, 

UPEOMB Identifier 01 9-60-02-00- 
01-5000-04, IM System/Project Name 

EE Telephony Services Field 
Implementation 

204 

257 

180 

Provides voice services to users including hardware, 
software, services and communications not provided by 
WANs. Service Level Agreement in place-NO. Costs 
Allocated based on Usage-NO. TS. 

Total, Golden Field Office 

5,845 

7,438 

5.146 


Total, Direct-Funded IT Projects 

(Appropriation EERE) 

27,449 

36,704 

34,822 
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Program Direction 



UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
EE Application & Data 


Hosting/Housing HQ 

UPI/OMB Identifier 019-20-01-12- 

2,821 

2,962 

02-101 1-00, IM System/Project Ntune 

EE Corporate Management and 

Planning System 

UPI/OMB Identifier 019-60-02-00- 

!,!66 

1,224 

01-5(X)0-04, IM System/Project Name 

EE Cyber Security HQ 

UPI/OMB Identifier019-60-02-00- 

1,221 

1,282 

01-5000-04, IM System/Project Name 

EE Enterprise Collaboration Services 

HQ 

UPI/OMB Identifier 019-60-02-00- 

896 

94! 

01-5000-04, IM System/Project Name 

EE Office Automation HQ 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Telecommunications Networks 

1,342 

1.409 

HQ 

UPI/OMB Identifier 019-60-02-00- 

470 

494 

01-5000-04, IM System/Project Name 

EE Telephony Services HQ 

445 

467 

Total, Program Direction 

8,361 

8,779 


Technology Advancement and 
Outreach 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
EE Application & Data 


Hosting/Housing Internet Websites 

Total, Technology Advancement and 

2.863 

3,006 

Outreach 

2,863 

3,006 


Biomass Program 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 
EE Application & Data 


Hosting/Housing Internet Websites 

232 

244 

Total, Biomass Program 

232 

244 

Buildings Technologies Program 

UPI/OMB Identifier 019-60-02-00- 
01-5000-4)4, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

1,098 

1,153 

Total, Buildings Technologies 

Program 

1,098 

1,153 


Federal Energy Management Program 


Energy Efficiency and Renewable Energy/ 
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IT Projects 


3,110 3,265 

1,285 1,349 

1,346 1,413 

988 1,037 

1,479 1,553 

519 S44 

491 ^ 

9,218 9,676 


3,157 3,315 

3,157 3,315 


256 ^ 


256 

269 

1.211 

1,271 

1,211 

1,271 
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UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

395 

415 

435 

457 

UPI/OMB Identifier019-20-01-l2- 
02-1040-00, IM SystenvTroject Name 

EE FEMP Utility Data Management 

System 

571 

599 

629 

660 

Total, Federal Energy Mwagement 
Program 

966 

1,014 

1,064 

1,117 

Geothermal Technologies Program 

Total 

UPI/OMB Idenfifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

131 

138 

145 

152 

Total, Geothermal Technologies 

Program Total 

131 

138 

145 

152 

Hydrogen and Fuel Cell Technologies 
Program 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM Syslem/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

348 

365 

383 

402 

Total, Hydrogen and Fuel Cell 

Technologies Program 

348 

365 

383 

402 

Industtial Technologies Program 

UPI/OMB Identifier019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

445 

467 

491 

515 

Total. Industrial Technologies 

Program 

445 

467 

491 

515 

Solar Energy Technology Program 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

631 

663 

696 

730 

Total, Solar Energy Technology 

Program 

631 

663 

696 

730 

Vehicle Technologies Program 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Internet Websites 

1,678 

1,762 

1,850 

1,943 

Total, Vehicle Technologies Program 

1,678 

1,762 

1,850 

1,943 

Weatherization & Intergovernmental 
Program 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Projcct Name 

EE Application & Data 

Hosting/Housing Internet Websites 

2,143 

2,250 

2,363 

2,481 

UPI/OMB Identifier 019-20-04-00- 
01-1030-00, IM System/Project Name 

EE State Grant Administration 

3.593 

3,773 

3,961 

4,159 

Tot^, Weatherization & 

Intergovernmental Program 

5,736 

6,023 

6,324 

6,640 
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Wind Energy and Hydropower 

UPI/OMB Identifier 019-60-02-00- 
0 1 -5000-04, IM System/Project Name 
EE Aj^Iication & Data 


Hosting/Housing Internet Websites 

195 

205 

215 

226 

Total, Wind Energy and Hydropower 

195 

205 

215 

226 

Golden Field Office 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Application & Data 

Hosting/Housing Field 

Implementation 

1,090 

1,145 

1,202 

1,262 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Cyber Security Field 

Implementation 

1,383 

1,452 

1,525 

1,601 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Enterprise Collaboration Services 

Field In^)lementation 

1,102 

1,157 

1,215 

1,275 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Office Automation Field 
Implementation 

1,131 

1,188 

1,247 

1,309 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Telecommunications Networks 

Field In^Iementation 

1,218 

1,279 

1,343 

1,410 

UPI/OMB Identifier 019-60-02-00- 
01-5000-04, IM System/Project Name 

EE Telephony Services Field 
Implementation 

214 

225 

236 

248 

Total, Golden Field Office 

6J38 

6.446 

6,768 

7,105 

Total, Direct-Funded IT Projects 
(Appropriation HERE) 

28,822 

30,265 

31,778 

33,361 
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Office of Energy Efficiency and Renewable Energy 
Funding by Site by Program 

(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Ames Laboratory 




Wind Energy 

250 

0 

307 

Vehicle Technologies 

787 

2,000 

400 

Industrial Technologies 

435 

560 

250 

Total, Ames Laboratory 

1,472 

2,560 

957 

Argonne National Laboratoiy (East) 




Hydrogen and Fuel Cell Technologies 

13,147 

11,983 

12,100 

Biomass and Biorefinery Systems R&D 

2,755 

2,500 

2,500 

Solar Energy 

2,080 

0 

1,000 

Wind Energy 

554 

932 

786 

Geothermal Technology 

500 

500 

0 

Water Power 

15 

924 

896 

Vehicle Technologies 

39,369 

35,424 

30,000 

Building Technologies 

0 

0 

850 

Industrial Technologies 

4,134 

3,152 

2,536 

Federal Energy Management Program 

0 

150 

150 

Program Support 

152 

1,010 

2,760 

Total, Argonne National Laboratory 

62,706 

56,575 

53,578 

Brookhaven National Laboratory 




Hydrogen and Fuel Cell Technologies 

2,590 

2,228 

1,000 

Solar Energy 

470 

470 

470 

Wind Energy 

18 

0 

0 

Vehicle Technologies 

1,490 

1,250 

1,200 

Industrial Technologies 

60 

0 

0 

Program Support 

400 

1,240 

2,040 

Total, Brookhaven National Laboratory 

5,028 

5,188 

4,710 
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Chicago Operations Office 




Wind Energy 

0 

45 

38 

Total, Chicago Operations Office 

0 

45 

38 

Golden Field Office/Project Management Center 




Biomass and Biorefmery Systems R&D 

2,588 

2,044 

2,044 

Solar Energy 

71,640 

125,074 

176,922 

Wind Energy 

4,173 

10,592 

52,937 

Geothermal Technology 

30,000 

24,000 

19,000 

Water Power 

36,824 

39,718 

29,327 

Federal Energy Management Program 

0 

1,100 

1,100 

Weatherization and Intergovernmental Activities 

9,795 

8,000 

8,000 

Congressionally Directed Projects 

228,803 

292,135 

0 

Program Direction 

26,544 

29,073 

54,412 

Program Support 

2,066 

4,380 

11,500 

Total, Golden Field Office 

412,433 

536,116 

355,242 

Idaho National Laboratory 




Biomass and Biorefmery Systems R&D 

8,544 

11,896 

11,896 

Wind Energy 

906 

1,315 

1,110 

Geothermal Technology 

350 

250 

1,000 

Water Power 

50 

50 

50 

Vehicle Technologies 

6,074 

9,000 

9,000 

Industrial Technologies 

2,103 

902 

739 

Federal Energy Management Program 

0 

800 

800 

Program Support 

0 

950 

750 

Total, Idaho National Laboratory 

18,027 

25,163 

25,345 

Lawrence Berkeley National Laboratory 




Hydrogen and Fuel Cell Technologies 

2,905 

3,910 

3,600 

Solar Energy 

150 

400 

400 

Wind Energy 

468 

508 

429 

Geodiermal Technology 

2,000 

1,000 

5,000 

Vehicle Technologies 

12,436 

14,317 

15,000 

Building Technologies 

11,945 

19,980 

15,718 

Industrial Technologies 

1,625 

2,390 

2,390 
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Federal Energy Management Program 

2,200 

3,597 

3,777 

Weatherization and Intergovernmental Activities 

400 

500 

725 

Program Support 

40 

1,265 

3.525 

Total, Lawrence Berkeley National Laboratory 

34,169 

47,867 

50,564 

Lawrence Livermore National Laboratory 




Hydrogen and Fuel Cell Technologies 

3,363 

1,677 

1,000 

Wind Energy 

999 

1,281 

1,081 

Vehicle Technologies 

2,827 

3,700 

4,000 

Industrial Technologies 

50 

38 

0 

Total, Lawrence Livermore National Laboratory 

7,239 

6,696 

6,081 

Los Alamos National Laboratory 




Hydrogen and Fuel Cell Technologies 

14,929 

16,146 

13,100 

Biomass and Biorefmery Systems R&D 

248 

0 

0 

Wind Energy 

111 

503 

424 

Vehicle Technologies 

1,038 

580 

1,000 

Industrial Technologies 

575 

706 

595 

Program Support 

0 

500 

750 

Total, Los Alamos National Laboratory 

16,901 

18,435 

15,869 

National Energy Technology Laboratory 




Hydrogen and Fuel Cell Technologies 

0 

70 

35 

Biomass and Biorefmery Systems R&D 

350 

100 

100 

Wind Energy 

65 

0 

0 

Geothermal Technology 

0 

0 

20,000 

Federal Energy Management Program 

3,740 

3,251 

6,000 

Program Direction 

14,231 

15,534 

28,561 

Program Support 

0 

120 

500 

Total, National Energy Technology Laboratory 

18,386 

19,075 

55,196 

National Renewable Energy Laboratory 




Hydrogen and Fuel Cell Technologies 

16,313 

18,522 

13,400 

Biomass and Biorefmery Systems R&D 

38,036 

38,316 

38,316 

Solar Energy 

67,201 

75,393 

75,433 

Wind Energy 

34,607 

33,531 

28,292 
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Geothermal Technology 

2,000 

1,000 

5,000 

Water Power 

383 

2,115 

2,069 

Vehicle Technologies 

27,965 

19,970 

16,000 

Building Technologies 

10,858 

18,161 

26,783 

Industrial Technologies 

800 

475 

430 

Federal Energy Management Program 

3,300 

5,893 

6,000 

Facilities and Infrastructure 

76,000 

19,000 

57,500 

Weatherization and Intergovernmental Activities 

5,135 

2,300 

3,225 

Program Support 

8,267 

10,385 

19,110 

Total, National Renewable Energy Laboratory 

290,865 

245,061 

291,558 

Oak Ridge National Laboratory 




Hydrogen and Fuel Cell Technologies 

5,822 

5,302 

5,400 

Biomass and Biorefinery Systems R&D 

5,965 

5,745 

5,745 

Solar Energy 

276 

200 

100 

Wind Energy 

1,082 

1,653 

1,395 

Geothermal Technology 

300 

0 

0 

Water Power 

550 

1,906 

1,963 

Vehicle Technologies 

45,195 

49,446 

52,000 

Building Technologies 

10,002 

16,731 

9,002 

Industrial Technologies 

20,896 

16,318 

13,841 

Federal Energy Management Program 

2,860 

4,013 

4,572 

Weatherization and Intergovernmental Activities 

10,302 

1,026 

1,475 

Program Support 

40 

1,692 

3,350 

Total, Oak Ridge National Laboratory 

103,290 

104,032 

98,843 
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Pacific Nordiwest National Laboratory 


Hydrogen and Fuel Cell Technologies 

6,410 

6,985 

5,600 

Biomass and Biorefineiy Systems R&D 

9,855 

10,822 

10,822 

Wind Energy 

989 

1,045 

882 

Water Power 

150 

1,540 

1,888 

Vehicle Technologies 

11,204 

8,433 

10,000 

Building Technologies 

16,839 

28,166 

16,082 

Industrial Technologies 

835 

671 

1,369 

Federal Energy Management Program 

1,980 

2,248 

3,700 

Program Support 

661 

1,842 

2,985 

Total, Pacific Northwest National Laboratory 

48,923 

61,752 

53,328 

Sandia National Laboratories 




Hydrogen and Fuel Cell Technologies 

7,962 

7,514 

7,000 

Biomass and Biorefmery Systems R&D 

300 

0 

0 

Solar Energy 

19,828 

28,572 

27,693 

Wind Energy 

7,475 

10,750 

9,070 

Geothermal Technology 

1,700 

1,700 

5,000 

Water Power 

50 

1,574 

2,594 

Vehicle Technologies 

15,397 

11,461 

12,000 

Federal Energy Management Program 

220 

100 

323 

Weatherization and Intergovernmental Activities 

0 

400 

400 

Program Support 

1,120 

1,975 

3,825 

Total, Sandia National Laboratories 

54,052 

64,046 

67,905 

Savannah River National Laboratory 




Hydrogen and Fuel Cell Technologies 

3,750 

3,592 

2,300 

Wind Energy 

150 

15 

13 

Total, Savannah River National Laboratories 

3,900 

3,607 

2,313 


Washington Headquarters 

Hydrogen and Fuel Cell Technologies 

87,447 

96,071 

72,465 

Biomass and Biorefmery Systems R&D 

145,604 

148,577 

148,577 

Solar Energy 

10,769 

16,891 

20,380 

Wind Energy 

2,523 

17,830 

25,737 

Geothermal Technology 

6,472 

15,550 

0 
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Water Power 

1,060 

2,172 

1,700 

Vehicle Technologies 

103,361 

155,784 

174,702 

Building Technologies 

88,469 

138,962 

162,263 

Industrial Technologies 

56,683 

70,789 

77,850 

Federal Energy Management Program 

7,700 

10,848 

15,850 

Weatherization and Intergovernmental Activities 

490,368 

257,774 

371,175 

Re-ENERGYSE 

0 

0 

50,000 

Program Direction 

86,845 

95,393 

117,035 

Program Support 

5,411 

19,641 

36,212 

Total, Washington Headquarters 

1,092,712 

1,046,282 

1,273,946 

Subtotal, Energy Efficiency and Renewable Energy 

2,170,103 

2,242,500 

2,355,473 

Use of Prior Year Balances 

-13,238 

0 

0 

Total, Energy Efficiency and Renewable Energy 

2,156,865 

2,242,500 

2,355,473 


Site Descriptions 

Ames Laboratory 

Ames Laboratory is a multi-discipline laboratory located in Ames, Iowa, providing support to Wind 
Energy, Vehicle Technologies and Industrial Technologies. 

Wind Energy 

Ames National Laboratory will provide improvements to current short-term (up to 42 hour lead time) 
wind forecasting procedures that will decrease the impacts of variability in wind power production from 
large, multi-ray wind farms in the Central U.S. by combining ensembles of enhanced versions of the 
state-of-the-art forecast models with empirical methods of spatial-temporal statistical analysis and 
synthetic tools of data mining and artificial intelligence. 

Vehicle Technologies 

Ames Laboratory is conducting research on new materials with unique properties. It also is working on 
power electronics to improve magnetic powders for bonded permanent magnets. 

Industrial Technologies 

Ames Laboratory performs research for the Industrial Materials and Nanomanufacturing activity areas, 
and focuses on nano-composites that improve degradation resistance and improve mechanical life of 
industrial tools and mechanical components subject to wear. The use of nano-particles for biorefining of 
non-food feedstocks is also being explored. 

Argonne National Laboratory East 

Argonne National Laboratory (ANL) is located in Argonne, Illinois, and is a multi-discipline laboratory 
providing support to Hydrogen and Fuel Cell Technologies, Biomass and Biorefinery Systems R&D, 
Solar Energy, Wind Energy, Geothermal Technology, Water Power, Vehicle Technologies, Buildings 
Technologies, Industrial Technologies, Federal Energy Management Program, and Program Support. 
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Hydrogen and Fuel Cell Technologies 

ANL is the lead laboratory in fiiel cell system analysis, as well as fuel cell testing and benchmarking. 
ANL is developing non-platinum cathode electrocatalysts based on bimetallic particles with a base metal 
core and a noble metal shell to reduce the cost of fuel cell systems. 

Biomass and Biorelinery Systems R&D 

ANL conducts research on biomass conversion processes and environmental benefits analysis for energy 
balance and emissions for biofuels in conventional and advanced vehicles, with and without fuel cells. 
ANL will conduct R&D related the conversion of biomass to bio-based products with the goal of 
making the technologies more competitive with petroleum-based alternatives. 

Solar Energy 

ANL will work on a Programmatic Environmental Impact Statement for Concentrating Solar Power 
(CSP) technologies. 

Wind Energy 

ANL will assess and report on and develop advanced wind forecasting techniques, report on operational 
practices for application of wind forecasting, and develop improved methods for utility control room 
management. 

Geothermal Technology 

ANL previously conducted strategic platming and analysis in support of enhanced geothermal 
technologies. 

Water Power 

ANL will lead a team of National Laboratories to study water-use optimization for hydropower, 
including developing and demonstrating a suite of integrated modeling approaches to optimize the 
operational efficiency and environmental performance of hydroelectric power plants to enhance 
currently available approaches through the integration of water forecasting, reservoir and power system 
models, stream flow routing, and ecological simulation algorithms. 

Vehicle Technologies 

ANL provides the Vehicle Technologies Program (VTP) with expertise in materials, combustion 
chemistry, electrochemistry, systems simulation, computational fluid dynamics, and techno-economic 
analysis. ANL performs research on non-destructive testing, advanced capacitors for power electronics, 
recycling of lightweight materials, novel bonding techniques for dissimilar materials, and lubrication 
and friction reduction. Many of these efforts take advantage of ANL’s unique Advanced Photon Source 
to characterize materials and sprays. ANL’s combustion research includes development of in-cylinder 
emission-control methods for CIDI (direct-injection Diesel) engines, as well as post-combustion 
emissions control. The lab’s expertise in materials and combustion comes together in development of 
catalysts and sensors to improve engine efficiency and reduce emissions. 

ANL’s capabilities in system simulation and fluid dynamics support VTP efforts to improve under-hood 
thermal management (including nanofluid technology and novel heavy-vehicle cooling systems) and to 
reduce aerodynamic drag on heavy vehicles. ANL also develops the system simulation software 
necessary for “hardware-in-the-loop” testing and validation of component and subsystem performance, 
and develops test procedures for advanced vehicles. Systems simulation also supports development of 
optimal control strategies for both combustion and hybrid-vehicle propulsion and battery systems. ANL 
uses its expertise in electrochemistry to perform both R&D and standardized testing of advanced 
batteries and ultra capacitors. The lab uses both its system simulation and techno-economic analysis 
capabilities to support VTP planning and program evaluation with energy, economic, and environmental 
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analyses. ANL also provides general technical and analytical support to VTP battery R&D, the 
Graduate Automotive Technology Education (GATE) activity, and VTP’s student vehicle competitions. 
Buildings Technologies 

ANL will develop a new agent based commercial buildings sector model to study infrastructure, policy 
and behavioral issues relevant to meeting sector wide efficiency targets. 

Industrial Technologies 

ANL performs research for the Energy-Intensive Process R&D and Nanomanufacturing activities of 
ITP, including special techniques for applying nano-particles as coatings, the development of nano- 
particle catalysts, and the development of special nano-particle containing fluids are particular areas of 
expertise. 

Federal Energy Management Program 

ANL will provide technical analysis and support in areas relating to transportation technologies 
including idling reduction of all models of land-, sea-, and air-based vehicles and technology 
comparison and validation. 

Program Support 

ANL will provide analytical support for major crosscutting issues, such as market and benefit analyses. 
Strategic Priorities and Impact Analysis (SPIA) works with ANL to conduct technical and analytical 
work for a variety of technology areas with special expertise in transportation analysis, including vehicle 
electrification systems. Analytical support from ANL also includes life cycle analysis on advanced 
vehicle materials and support for crosscutting behavioral analysis for energy efficiency. 
Commercialization activities include developing CRADAs, securing contracts with industry partners, 
and accelerating EERE technology into the marketplace. International activities include technical and 
analytical support for partner countries related to vehicle technologies, advanced fuel testing, and 
biofuels. 

Brookhaven National Laboratory 

Located in Upton, New York, Brookhaven National Laboratory (BNL) is a multi-disciplinary research 
laboratory dedicated to basic, non-defense scientific research. BNL provides support to Hydrogen and 
Fuel Cell Technologies, Solar Energy, Wind Energy, Vehicle Technologies, Industrial Technologies, 
and Program Support. 

Hydrogen and Fuel Cell Technologies 

BNL conducts R&D of electrocatalysts with ultra-low platinum loading, focusing on synthesis and 
characterization of the materials. Brookhaven also conducts analysis of CO2 emissions reductions and 
petroleum savings benefit for the program with the MARKAL model. 

Solar Energy 

BNL performs R&D for the Photovoltaic (PV) Energy Systems efforts. BNL has the responsibility for 
environmental, health, and safety (ES&H) impacts associated with PV energy production, delivery, and 
use. BNL also conducts ES&H audits, safety reviews, and incident investigations, and assists industry 
to identify and examine potential ES&H barriers and hazard control strategies for new PV materials, 
processes, and application options before their large-scale commercialization. 
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Wind Energy 

BNL collaborates with the DOE Policy Office on analytical efforts focused on understanding the impact 
of DOE Applied Energy R&D and deployment activities on U.S. and global carbon emissions, including 
improving the characterization of EE and RE technologies in energy-economic and integrated 
assessment models and cross-model comparison studies that included scenario analyses. 

Vehicle Technologies 

BNL performs analysis, studies and conducts research in advanced materials to improve the 
performance and abuse tolerance of lithium-ion battery systems, and provides research support for 
analysis of internal combustion (IC) engine emissions for program. 

Industrial Technologies 

BNL supported Industrial Technologies R&D activities in the area of hierarchical nanoceramics for 
industrial process sensors. This project was completed in FY 2009. 

Program Support 

Provides analytical support for crosscutting issues such as market and benefit analyses. SPIA works with 
BNL to conduct technical and analytical work for a variety of technology areas, including life cycle 
sustainability analysis in particular for PV technology applications. Commercialization activities 
include developing CRADAs, securing contracts with industry partners, and accelerating EERE 
technology into the marketplace. International activities at BNL include technical and analytical support 
for partner countries related to building efficiency technology applications. 

Chicago Operations Office 

The Chicago Operations Office (COO) is located in Chicago, Illinois and provides support Wind 
Energy. 

Wind Energy 

COO will provide characterization of the complex flows over a dynamic two-dimensional wind turbine 
blade and develop strategies to control the blade to maximize efficiency and reduce undesired loading. 
This work should aid in improving the prediction of wind turbine performance and in investigating ways 
to control turbines to increase performance. 

Golden Field Office/PMC 

The Golden Field Office (GO) is located in Golden, Colorado, and provides project management and 
procurement support for Biomass and Biorefinery Systems R&D, Solar Energy, Wind Energy, 
Geothermal Technology, Water Power, Federal Energy Management Program, Weatherization and 
Intergovernmental Activities, Congressionally Directed Projects, Program Direction, and Program 
Support. 
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Biomass and Bioreflnery Systems R&D 

GO will continue to provide ongoing support for biomass related projects, GO will also continue to 
conduct a number of Funding Opportunity Announcements (FOAs) across program areas and negotiate 
and manage a large number of biomass related Congressionally Directed Projects (CDPs). 

Solar Energy 

GO will implement substantial increases in procurement actions for the program, primarily related to the 
PV Manufacturing Initiative and the CSP Demonstration/Solar Zone Projects. 

Wind Energy 

GO administers outreach to the States for Wind Powering America activities, monitors CDPs, and helps 
manage solicitations. 

Geothermal Technology 

GO will provide major support in the areas of project management and procurement for geothermal. 
These activities focus on Enhanced Geothermal Systems (EGS) RD&D that include field demonstration 
projects and a wide range of component R&D projects. 

Water Power 

GO administers cost-shared activities with universities and private sector interests to advance water 
power technologies and resource assessments. 

Federal Energy Management Program 

GO will conduct solicitations to award funding for direct project assistance, training and project 
validation for Energy Savings Performance Contracts. 

Weatherizatlon and Intergovernmental Activities 

GO provides project management and procurement support for Weatherization and Intergovernmental 
Activities. Specific GO support includes: management (in coordination with NETL) of financial 
assistance awarded to State Energy Program and Weatherization Assistance grantees, and management 
of all of the financial assistance and technical assistance for Tribal Energy Activities. 

Congressionally Directed Projects 

GO provided project management support for Hydrogen and Fuel Cell Technologies, Biomass and 
Biorefinery Systems R&D, Solar Energy, Wind Energy, Geothermal Technology, Water Power, Vehicle 
Technologies, Building Technologies, Industrial Technologies, Weatherization and Intergovernmental 
Activities, and crosscutting initiatives. 

Program Direction 

Administrative, management, and oversight functions will be performed from the Washington 
Headquarters, and the Project Management Centers (PMCs) located at GO, and the National Energy 
Technology Laboratory. These functions include program and project management, coordination and 
liaison with other Federal Government organizations, with State and local governments, and 
stakeholders. 

Program Direction funds the salary, benefits, and travel costs for FTEs of the GO PMC in order to 
support: (1) promotion of EERE renewable energy and energy efficiency programs at the local and 
regional levels; (2) administration of grants to, and cooperative agreements with. States and local 
governments, particularly State Energy Program grants; and (3) administration and implementation of 
locally- and regionally-focused deployment activities, such as Solar Powering America, Wind Powering 
America, Clean Cities, Rebuild America, and the Federal Energy Management Program (FEMP). 
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Program Support 

GO administers a number of small contracts on behalf of Technology Advancement and Outreach, 
including work with the Ad Council on a National Energy Efficiency Public Information Campaign. 

GO also provides analytical support for major crosscutting issues, such as market and benefit analyses. 

Idaho National Laboratory 

Idaho National Laboratory (INL) is located in Idaho Falls, Idaho, and is a multi-discipline laboratory 
providing support to Biomass and Biorefinery Systems R&D, Wind Energy, Geothermal Technology, 
Water Power, Vehicle Technologies, Industrial Technologies, Federal Energy Management Program, 
and Program Support. 

Biomass and Bioreflnery Systems R&D 

INL provides support for biomass feedstock infrastructure activities, ranging from core R&D services to 
analysis and planning support and deployment-scale efforts. This work is performed in close 
collaboration with ORNL and NREL as necessary. INL wilt continue to focus on development of the 
Deployable Process Demonstration Unit, in addition to continuing core feedstock infrastructure R&D 
efforts. INL also will provide technical support to the Regional Feedstock Partnership effort. 

Wind Energy 

INL provides technical support to the program to enhance government, military applications and Tribal 
use of Wind Energy, and to address technical and market barriers to wind. 

Geothermal Technology 

INL will conduct R&D and analytical support to advance EGS goals including the Geothermal Electric 
Technologies Evaluation Model (GETEM). 

Water Power 

INL provides engineering support in the area of hydropower engineering and system assessments. 
Vehicle Technologies 

INL benchmarks and assesses the performance of new ultra capacitors for hybrid vehicles. The 
laboratory also conducts tests of high-power batteries, develops battery test procedures, tests and 
simulates hybrid vehicle performance, and develops energy storage models for electric and hybrid 
vehicles. INL conducts field testing and evaluations, and collects performance data from electric, plug- 
in hybrid and fuel cell light duty vehicles and inlfrastmcture. 

Industrial Technologies 

Ongoing work at INL includes projects in Energy Intensive Processes INL is assisting in the 
demonstration of a new process that uses steam to help wash black liquor from pulp, and is developing 
an improved, lower cost version of the Direct Evaporator Organic Rankine Cycle technology. INL also 
provides critical support in project management and analysis of ITP program activities. 

Federal Energy Management Program 

INL will provide ongoing maintenance to the FAST database as well as provide support and technical 
assistance to FEMP in its Federal Fleet Program. 

Program Support 

INL assists in developing CRADAs, securing contracts with industry partners, accelerating EERE 
technology into the marketplace and providing analytical support for major crosscutting issues, such as 
market and benefit analyses for the Commercialization subprogram. 
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Lawrence Berkeley National Laboratory 

Lawrence Berkeley National Laboratory (LBNL) is located in Berkeley, California, and is a multi- 
discipline laboratory providing support to Hydrogen and Fuel Cell Technologies, Solar Energy, Wind 
Energy, Geothermal Technology, Vehicle Technologies, Building Technologies, Industrial 
Technologies, Federal Energy Management Program, Weatherization and Intergovernmental Activities, 
and Program Support. 

Hydrogen and Fuel Cell Technologies 

LBNL develops membranes for fuel cells that do not require water for proton conduction thus easing 
water and thermal management. 

Solar Energy 

LBNL performs systems analysis for the program including cost and market analysis for both PV and 
CSP technologies. 

Wind Energy 

LBNL performs analyses of opportunities for Wind Energy applications in the electricity market. 

Geothermal Technologj' 

LBNL will support RD&D on EGS including studies of geothermal reservoir dynamics and seismic 
phenomena. LBNL will analyze micro earthquake seismic data and vertical seismic profiling data from 
the EGS field projects and conduct research on tracers. 

Vehicle Technologies 

LBNL conducts exploratory research in advanced battery technology, including development of new 
electrode and electrolyte materials, and understanding of fundamental electrochemical phenomena. 
BNL develops devices to measure particulate matter from engines. 

Building Technologies 

LBNL conducts R&D activities for windows, appliance standards, analysis tools and design strategies 
and commercial buildings integration. 

Industrial Technologies 

LBNL supports the Plant Certification program, which is developing an ANSI-accredited certified 
practitioner program. 

Federal Energy Management Program 

LBNL facilitates projects, develops guidelines and provides expert advice on the monitoring and 
verification protocols for energy projects savings, laboratory sustainable design principles, public 
benefit funds, and lighting. 

Weatherization and Intergovernmental Activities 

LBNL develops information and methods on incentives and other utility policies and strategies to 
expand State Energy Offices capabilities in implementing energy efficiency and demand reduction 
programs. 

Program Support 

LBNL provides analytical support for major crosscutting issues, such as market and benefit analyses. 
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Lawrence Livermore National Laboratory 

Lawrence Livermore National Laboratory (LLNL) is located in Livermore, California, and is a multi- 
discipline laboratory providing support to Hydrogen and Fuel Cell Technologies, Wind Energy, Vehicle 
Technologies, and Industrial Technologies, 

Hydrogen and Fuel Cell Technologies 

LLNL provides support on an as-needed basis for fuel cell materials and systems analysis. 

Wind Energy 

LLNL will review and evaluate forecasting and prediction techniques for heights relevant to tall 
turbines, collect industry partner wind farm meteorological and power production data, and develop a 
wind farm power curve, including ability to account. LLNL will also develop and validate improved 
wind forecasting techniques, and improve predictions of wind farm power output through power curve 
development 
Vehicle Technologies 

LLNL applies advanced methods of computational fluid dynamics to the aerodynamics drag of heavy 
vehicles for increased energy efficiency. It also performs studies of combustion under diesel and 
homogeneous charge compression ignition (HCCI) conditions (including natural gas engines) using 
chemical kinetic modeling and other methods to determine means for increasing fuel efficiency, 
reducing emissions, and increasing peak output power of advanced internal combustion engines (ICEs). 
LLNL develops specialized materials like aerogel-based NOx catalysts for CIDI engines and high- 
voltage ultra capacitors based on nanostructure multilayer oxide materials. The lab’s expertise in 
materials science is also applied to advanced automotive manufacturing concepts such as metal 
treatment using Plasma Surface Ion Implantation (PSII). LLNL’s sensor expertise is applied to 
development of advanced NOx sensors for diesel engines. 

Industrial Technologies 

LLNL provided expert resources for the investigation of innovative forming in the aluminum industry. 
Los Alamos National Laboratory 

Los Alamos National Laboratory (LANL) is located in Los Alamos, New Mexico, and is a multi- 
discipline laboratory providing support to Hydrogen and Fuel Cell Technologies, Biomass and 
Biorefinery Systems R&D, Wind Energy, Vehicle Technologies, Industrial Technologies, and Program 
Support. 

Hydrogen and Fuel Cell Technologies 

LANL develops lower cost, high performance cathode electrocatalysts by lowering precious metal 
loading while maintaining performance. It investigates the effects of fuel impurities on fuel cell 
performance. Other fuel cell related work at LANL includes evaluation of structural and surface 
properties of materials affecting water transport and performance, as well as modeling of water transport 
in the fuel cell. 

Biomass and Bioreflnery Systems R&D 

LANL collaborates with a private sector CRADA partner in the development of an improved fungal- 
based enzyme system for biochemical conversion of biomass into biofuels. 
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Wind Energy 

LANL conducts integration and resource planning; resource characterization and performance modeling; 
communication, policy and education support; and wind data analysis. 

Vehicle Technologies 

LANL performs research on combustion in internal combustion engines using simulation and modeling 
to increase efficiency and reduce NOx in lean-biun engines, and develops microwave regeneration 
components and design tools for emission controls. LANL is also performing R&D to discover and 
develop next-generation emission-control catalysts for lean bum engines and developing technology for 
onboard generation of chemical reductants from diesel fuel. 

Industrial Technologies 

LANL supports the Energy-Intensive Process R&D program area of ITP in the development of hollow 
fiber membrane technologies for separations that normally are accomplished using energy-intensive 
distillation columns. In the Nanomanufacturing area, LANL is developing a technique to produce ultra- 
tough nano-composites for drill bit applications. 

Program Support 

LANL provides analytical support for major crosscutting issues, such as market and benefit analyses. 
National Energy Technology Laboratory 

The National Energy Technology Laboratory (NETL) is located in Morgantown, West Virginia. NETL 
provides project management and procurement support to Hydrogen and Fuel Cell Technologies, 
Biomass and Biorefinery Systems R&D, Wind Energy, Geothermal Technology, Federal Energy 
Management Program Direction, and Program Support. 

Hydrogen and Fuel Cell Technologies 

In accordance with a Memorandum of Agreement with the Office of Fossil Energy, NETL co-manages 
fuel cell R&D efforts to improve the efficiency and lower the cost of fossil-based hydrogen production 
processes. 

Biomass and Biorefinery Systems R&D 

NETL coordinates the multi-program Clean Cities Solicitation, which includes a Biomass Program 
contribution for biofuels related communications, education, and outreach projects. 

Wind Energy 

The goal of the ESIS Initiative was to drive private sector demand for sustainable energy solutions and 
support the creation of new industries, markets and jobs. 

Geothermal Technology 

NETL will conduct R&D in support of EGS advancement and will support R&D in: 1) Characterization 
and Advanced Study of Drilling Systems via Physical Single-Cutter Drilling Simulator; and 2) Impact of 
Chemical Reaction on Geothermal Formation Properties in a COj dominated system. 

Federal Energy Management Program 

NETL provides technical and financial analyses support for Biomass Alternate Methane Fuels 
Technology Specific Super Energy Savings Performance Contract activities. 

Program Direction 

Administrative, management, and oversight functions will be performed from the Washington 
Headquarters, and the Project Management Centers located at the Golden Field Office, and the NETL. 
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These functions include program and project management, coordination and liaison with other Federal 
Government organizations, with State and local governments, and stakeholders. 

Program Support 

NETL provides analytical support for major crosscutting issues, such as market and benefit analyses. 
National Renewable Energy Laboratory 

The National Renewable Energy Laboratory (NREL) is located in Golden, Colorado. NREL is the 
principal research laboratory for the Office of Energy Efficiency and Renewable Energy and also 
provides research expertise for the DOE Offices of Science and Electricity Delivery and Energy 
Reliability. NREL develops renewable energy and energy efficiency technologies and practices, 
advances related science and engineering, and transfers knowledge and innovations to address the 
Nation's energy and environmental goals. It is a multi-discipline laboratory providing support to 
Hydrogen and Fuel Cell Technologies, Biomass and Biorefinery Systems R&D, Solar Energy, Wind 
Energy, Geothermal Technology, Water Power, Vehicle Technologies, Building Technologies, 

Industrial Technologies, Federal Energy Management Program, Facilities and Infrastructure, 
Weatherization and Intergovernmental Activities, and Program Support. 

Hydrogen and Fuel Cell Technologies 

NREL leads the Systems Integration and Analysis activity for the program. Models of the technical, 
economic, and integration aspects of the hydrogen infrastructure and fuel cell systems provide guidance 
for the development of hydrogen fuel cell components and materials. 

Biomass and Biorefinery Systems R&D 

NREL is the lead R&D laboratory for Biomass and provides a broad range of analysis support across the 
program, including: 1) Biomass Scenario Model for feedstock production; 2) R&D state of technology 
for cellulosic ethanol, which provides guidance for the program’s R&D targets; 3) models of 
biochemical and thermo chemical processes to produce other advanced biofuels; 4) analytical models 
used to estimate the future (nth plant) biofuel production costs; and 5) systems integration for portfolio 
analysis. The program utilizes NREL capabilities to benchmark and validate industry-led R&D in the 
area of enzyme and ethanologen development. NREL operates two user facilities that support 
commercialization efforts: the Thermochemical Users Facility (TCUF) for syngas technologies; and the 
Alternative Fuels Users Facility (AFUF) for bioconversion technologies. NREL also actively supports 
the initial analysis and assessment activities for conversion of advanced feedstocks such as algae to 
biofuels. In coordination with ORNL, NREL will continue to support biofuels infrastructure 
development through intermediate ethanol blend testing on legacy vehicles, small engines, and 
materials. 

Solar Energy 

NREL serves as the lead laboratory for the Solar Energy Program. NREL conducts fundamental and 
applied materials research on PV devices, PV module reliability and systems development, data 
collection and evaluation on solar radiation, as well as on Concentrating Solar Power (CSP) 
technologies with an emphasis on parabolic trough technology, advanced thermal storage, and optical 
materials. Basic research teams investigate a variety of PV materials, such as amorphous silicon, 
polycrystalline thin films, high-efficiency materials and concepts, and high-purity silicon and compound 
semiconductors. NREL conducts simulated and actual outdoor tests on PV cells, modules, and arrays. 
The test results are used in developing standards and performance criteria for industry and to improve 
reliability. 
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Wind Energy 

NREL is the lead laboratory for wind R&D, performing research in aerodynamics, structural dynamics, 
and advanced components and control systems related to Wind Energy. The National Wind Technology 
Center (NWTC), located at NREL, provides research and testing facilities for fatigue testing of turbine 
blades, dynamometer testing of wind turbine drive trains and generators, atmospheric testing of turbines 
and certification testing that is required for sales and operation in many overseas markets. NWTC staff 
also implement CRA.DAs and cost-shared R&D industry partnerships for large (> lOOkW) wind turbine 
systems, and provides technical assistance for the Wind Powering America activity. 

Geothermal Technology 

NREL supports the Geothermal Program with geothermal technologies risk assessment, multi-year 
program planning, techno-economic analysis and system integration. 

Water Power 

NREL provides expertise in water power resource assessments, technology characterization activities, 
and development of international standards for comparison and evaluation of these technologies. NREL 
will provide supporting research and testing for marine and hydrokinetic (MHK) technologies, including 
research in the areas of mechanical engineering and machine performance, testing of hydrodynamics and 
sediments, development and testing of new materials, and modeling of water power systems and 
environmental interactions. 

Vehicle Technologies 

NREL develops system models and provides analysis and simulation of advanced hybrid and fuel cell 
configurations using analytical software developed at the lab, as well as other tools; provides 
computerated design and engineering (CAD/CAE) for optimized vehicle system solutions in support of 
FreedomCAR and Fuels Partnership goals; and conducts general engineering assessments of FIEV and 
AFV technologies. The laboratory investigates and develops advanced battery thermal management for 
hybrid and fuel cell vehicles. For power electronics and electric motors, the lab investigates and 
develops advanced cooling technologies, and performs modeling and analysis for increased reliability. 
For heavy duty vehicles, NREL provides analysis, modeling, and technical support for power electronics 
and electric machines; conducts engine/vehicle integration and platform studies; and leads an effort to 
identify the effects of sulfur levels in diesel fuels on emissions control devices. 

NREL also leads an effort to determine the lube oil effects on exhaust after treatment devices, and 
conducts tests of bio-based diesel fuel blending agents to determine their ability to act as reductants in 
the exhaust stream of diesel engines. Additionally, NREL supports EPAct 1992 regulatory programs 
including Federal Fleet, State and Fuel Provider, Private and Local, and Fuel petitions; supports the 
Clean Cities deployment program with technical assistance to regional coalitions and fleet partners; and 
program analysis and evaluation. 

Buildings Technologies 

NREL provides technical leadership, conducts research, and provides technical management support in a 
number of Buildings Technologies (BT) activities, primarily Building America (Residential Building 
Integration). NREL has integrated the BT Stage Gate process into the Building America and 
Commercial Buildings technical management processes. NREL also provides technical support to the 
implementation of Building America by conducting research, providing technical assistance to the teams 
and coordinating research among the partners, including the development and updating of tools such as 
Building Energy Optimization for the management of the project. For Commercial Buildings 
Integration, NREL provides technical support to the commercial building national accounts and energy 
alliances in three commercial building segments retail, commercial real estate, and hospitals. Other 
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NREL activities in support of BT include technical support for Energy Smart Schools and Hospitals, as 
well as development and implementation of new models and features that expand the capabilities of 
EnergyPIus. 

Industrial Technologies 

NREL supports the technology delivery activities of ITP particularly in the preparation of publications 
and training materials for industrial best practice. 

Federal Energy Management Program 

NREL facilitates projects, develops guidelines and provides expert advice on sustainable and renewable 
facility designs, green power procurement, and alternative financing. 

Facilities and Infrastructure 

The Facilities and Inftastmcture program provides funding for capital investments to support a vibrant 
world-class R&D program at NREL to advance U.S. energy policy. General Plant Project (GPP) 
investments support the safe and efficient operation of NREL and EERE programs, and provide for a 
minimum two percent recapitalization of real property assets in support of changing mission needs. 
General Purpose Equipment (GPE) investments acquire shared science and support capabilities and 
maintain EERE’s current equipment portfolio at NREL at a level of 50 percent (average) remaining 
portfolio value to ensure viability and readiness. Capital line item projects that include acquisition of 
new science and support capabilities, modification of existing capabilities, and improvements to NREL 
site infrastructure accommodate accelerated growth consistent with the EERE approved Ten Year Site 
Plan. 

Weatherization and Intergovernmental Activities 

NREL assists with the development of communication strategies for the Weatherization and 
Intergovernmental Program; improves program and subprogram webpages; and provides technical 
assistance on energy efficiency and renewable energy technologies, practices, and opportunities for 
States, Tribes and international partners. 

Program Support 

Provides analytical support for crosscutting issues, such as market and benefit analyses. NREL is 
SPIA’s lead group for support analysis and acts as the primary partner in many analyses, including 
supply chain and lifecycle studies, behavioral modeling, and legislative and policy analysis. NREL 
provides analysis of deployment and incentives through the Database of State Incentives for Renewables 
and Efficiency (DSIRE) project and the market data resource center. NREL also handles much of the 
quick response analysis, develops CRADAs, funds industry partners, and accelerates EERE technology 
into the marketplace. International activities at NREL include support for core staff that assist in broad 
ranging projects. NREL staff assists in developing the specific activities and scope of international 
partnerships and also provide subsequent technical assistance to partner countries. 

Oak Ridge National Laboratory 

Oak Ridge National Laboratory (ORNL) is located in Oak Rdge, Tennessee, and is a multi-discipline 
laboratory providing support to Hydrogen and Fuel Cell Technologies, Biomass and Biorefinery 
Systems R&D, Solar Energy, Wind Energy, Geothermal Technology, Water Power, Vehicle 
Technologies, Building Technologies, Industrial Technologies, Federal Energy Management Program, 
Weatherization and Intergovernmental Activities, and Program Support. 
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Hydrogen and Fuel Cell Technologies 

ORNL carries out R&D on metal bipolar plates with nitride surface to mitigate corrosion. ORNL also 
characterizes the properties of membrane electrode assemblies to elucidate degradation mechanisms 
during fuel cell operation. 

Biomass and Biorefinery Systems R&D 

ORNL is integral to the Feedstock Infrastructure R&D platform resource assessment and development 
efforts. ORNL will continue to lead updates for the Billion Ton Vision, a report that explores the 
feasibility of building a billion tons of feedstocks to convert to biofuels; the development of a GIS-based 
assessment tool; and will continue to support the Regional Feedstock Partnership. These efforts are 
closely coordinated with INL and NREL as necessary. Additionally, ORNL will continue to support 
biofuels infrastructure development through intermediate ethanol blend testing on legacy vehicles, small 
engines, and materials in coordination with NREL. ORNL also provides assistance on biomass 
technology assessment and information transfer for the Integrated Biorefinery Platform. 

Solar Energy 

ORNL provides technical assistance for the Solar America Cities project. 

Wind Energy 

ORNL provides analysis and support to wind integration studies and applications. 

Geothermal Technology 

ORNL previously performed R&D in wear-resistance nano-composite coatings, high temperature 
downhole tool, and properties of pore-confined COa-rich supercritical fluids and their effects on porosity 
evolution for EGS rocks. 

Water Power 

ORNL participates in water power resource assessments, technology characterization activities, and will 
provide environmental studies for hydropower including research on fish passage, in-stream flow, and 
GHG emissions. ORNL will also provide research into water-use optimization for hydropower and 
support the quantification of hydropower’s ancillary benefits to the U.S. transmission grid. 

Vehicle Technologies 

ORNL provides VTP with expertise in materials, combustion, electrical engineering, systems analysis, 
vehicle testing and data collection, and techno-economic analysis. ORNL uses its materials expertise to 
develop and test a wide range of lightweight materials for vehicle applications, including carbon-fiber, 
lightweight alloys, and novel materials such as thermally-conducting carbon foams for high- 
performance engine radiators. ORNL also operates the High-Temperature Materials Lab as a user 
facility for materials characterization, funded by VTP. ORNL supports VTP’s combustion R&D with 
the development of in-cylinder diagnostics, development and testing of catalytic converters, measuring 
and modeling the chemical kinetics of emissions-treatment devices including NOx absorbers and 
selective catalytic reduction, and toxicity analysis of unregulated emissions from engines operating on 
advanced fuels. This work also supports VTP’s Fuels R&D activity by analyzing and modeling the fuel 
characteristics that affect emissions control and efficiency in diesel engines. ORNL uses its electrical 
engineering expertise to research, develop, and test power electronics (converters and controllers) and 
electric motor/generators for hybrid and electric vehicles. The lab performs system cost analyses and 
techno-economic trade-off studies for advanced combustion, emissions-control, materials, and power- 
electronic components. ORNL backs up its modeling of engine and emissions-control processes with 
the collection of real-world, on-road heavy truck performance data. ORNL also maintains the 
legislatively-mandated automobile Fuel Economy Guide and website. 
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Building Technologies 

ORNL is part of a National Laboratory/industry/university consortium conducting R&D for: Building 
America; space heating and cooling; and envelope and emerging technologies. 

Industrial Technologies 

ORNL conducts research and provides support in several ITP program areas including: Industrial 
Materials, Nanomanufacturing, Industrial Distributed Energy, Industrial Technical Assistance, Energy- 
Intensive Process R&D, and Fuel and Feedstock Flexibility, ORNL provides support to Plant-Wide 
Assessments and other technical assistance, and also assists in the tracking of program impacts. ORNL 
is the primary laboratory supporting the Industrial Materials of the Future activity. ORNL administers 
several research projects in the new Nanomanufacturing, Energy-Intensive Process R&D, and Fuel and 
Feedstock Flexibility cross-cutting program areas. 

Federal Energy Management Program 

ORNL facilitates projects, develops guidelines, and provides expert advice on combined heat and power 
(CHP) systems, biomass opportunities, whole building design, and alterative financing. 

Weatherization and Intergovernmental Activities 

ORNL assists in the implementation of the national evaluation of the State Energy Program and 
stakeholder outreach for DOE energy efficiency initiatives. 

Program Support 

ORNL provides support analysis for supply chain analysis and also partner in analyzing state policies. 
Technology commercialization funds at ORNL assist in developing CRADAs, funding industry 
partners, and accelerating EERE technology into the marketplace. International activities at ORNL 
include technical and analytical support for partner countries related to a wide variety of technology 
applications, including biofuels sustainability analysis, industrial efficiency, and advanced geothermal 
technologies. 

Pacific Northwest National Laboratory 

Pacific Northwest National Laboratory (PNNL) is located in Richland, Washington, and is a multi- 
discipline laboratory providing support to Hydrogen and Fuel Cell Technologies, Biomass and 
Biorefinery Systems R&D, Wind Energy, Water Power, Vehicle Technologies, Building Technologies, 
Industrial Technologies, Federal Energy Management Program, and Program Support. 

Hydrogen and Fuel Cell Technologies 

PNNL is the lead laboratory in the development of safety materials and systems for various end use 
applications. PNNL is developing novel catalyst support to mitigate catalyst support degradation during 
start/stop cycles in fuel cell operation. 

Biomass and Biorefinery Systems R&D 

PNNL provides support for the technical and economic assessment of thermochemical R&D on syngas, 
bio-oil, and fuels production. Major program components include thermocatalysts for fuels and 
chemicals. Additionally, PNNL performs research on the use of filamentous fiingi in the bioreflnery. 
PNNL also supports initial analysis and assessment activities for conversion of advanced feedstocks 
such as algae to biofuels and life cycle assessments of alternative fuels. 

Wind Energy 

PNNL provides analysis and support for system integration activities and in addressing market barriers 
to wind energy deployment. 
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Water Power 

PNNL will provide identification, analysis, and prediction of environmental impacts from MHK energy 
production and provide support for research and testing for MHK technologies, hydropower water-use 
optimization, and studies of environmental hurdles for conventional hydropower, including fish passage, 
in-stream flow, and GHG emissions. 

Vehicle Technologies 

PNNL supports VTP primarily through their expertise in a variety of materials technologies. PNNL 
evaluates advanced energy storage materials for battery R&D. PNNL supports VTP materials R&D 
effort by developing energy-efficient production and processing techniques for magnesium, titanium, 
polymer, and natural fiber and glass composite components for advanced automotive and heavy vehicle 
designs. The laboratory also develops environmentally friendly processes for the manufacture of planar 
thin film ceramic sensors. To improve combustion efficiency and reduce emissions, PNNL develops 
tools and analytic techniques for developing new catalytic materials for engines using computational 
methods and materials-by-design approaches, and also develops materials for high-durability lean-bum 
spark plugs and NOx sensors. PNNL supports development of thermoelectric devices for recovering 
waste heat in diesel engines (thus improving fuel efficiency) by working on the scale-up process for 
depositing Si/SiGe super-lattice materials. 

Building Technologies 

PNNL conducts R&D activities for building codes, appliance standards and lighting, and cross cutting 
economic and technical analyses. For Commercial Buildings Integration PNNL provides technical 
support to the commercial building national accounts and energy alliances in three commercial building 
segments: retail, commercial real estate, and hospitals. 

Industrial Technologies 

As part of Energy-Intensive Process R&D, PNNL works on a Sustainable Manufacturing Research 
Platform project team, developing and demonstrating a new technology as an alternative to conventional 
stamping technology. 

Federal Energy Management Program 

PNNL developed guidelines and provides expert advice on energy efficient buildings maintenance and 
operations, utility load management, utility restmcturing, building commissioning, building diagnostic 
systems, resource energy management, and analytical support for benefits modeling. 

Program Support 

PNNL provides analytical support for crosscutting issues such as market and benefit analyses. SPIA 
works with PNNL to partner in supply chain analysis studies with particular expertise in the built 
environment. International activities include technical and analytical support for partner countries 
primarily related to biofuels and advanced fuels. Technology commercialization funds at PNNL assist 
in developing CRADAs, funding industry partners, and accelerating HERE technology into the 
marketplace. 

Sandia National Laboratories 

Sandia National Laboratories (SNL) is located in Albuquerque, New Mexico and in Livermore, 
California. It is a multi-discipline laboratory providing support to Hydrogen and Fuel Cell 
Technologies, Biomass and Biorefinery Systems R&D, Solar Energy, Wind Energy, Geothermal 
Technology, Water Power, Vehicle Technologies, Federal Energy Management Program, 

Weatherization and Intergovermnental Activities, and Program Support. 
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Hydrogen and Fuel Cell Technologies 

SNL conducts material property characterization and safety analysis of fuel cells. SNL also supports the 
development of the Macro-System with the Systems Integration activity to enable the integration of 
multifunctional models, 

Biomass and Biorefinery Systems R&D 

SNL previously provided support on the initial analysis and assessment activities for conversion of algae 
to biofuels. 

Solar Energy 

SNL supports the PV Energy Systems efforts with the principal responsibility for systems and balance- 
of-systems technology development and reliability. Indoor and outdoor measurement and evaluation 
facilities provide support to industry for cell, module, and systems measurement, evaluation, and 
analysis. Systems-level work concentrates on application engineering reliability, database development, 
and technology transfer. SNL also supports Concentrating Solar Power technologies emphasizing 
power tower R&D, dish R&D, and molten salt thermal storage research. 

Wind Energy 

SNL department staff work closely with counterparts at NREL to provide the program and the U.S. wind 
industry with engineering expertise to further the program’s knowledge and goals. 

Geothermal Technology 

SNL will provide project monitoring and support to EGS field projects including review of geothermal 
site development issues, access to end users, land use, and data needs. SNL will conduct component 
research specific to EGS such as modeling and simulation of reservoir thermal drawdown and water 
availability. SNL also will play a role in cooperative bilateral projects with Iceland and support the 
International Partnership for Geothermal Technology. 

Water Power 

SNL provides expertise on research and testing for MHK technologies, and will study performance and 
loads for a variety of MHK devices, machine array and environmental interactions, as well as study 
advanced materials to improve device components. SNL will develop tools and methods to measure and 
predict the environmental impacts of water power technologies in coastal environments and inland. For 
conventional hydropower, SNL will provide research on water-use optimization and quantifying the 
value of hydropower’s ancillary benefits to the U.S. transmission grid. 

Vehicle Technologies 

SNL supports VTP with its capabilities in aerodynamics and fluid dynamics, combustion chemistry and 
kinetics (especially using the laser diagnostic tools at SNL’s Combustion Research Facility), materials 
R&D, and advanced manufacturing technologies. SNL performs modeling and simulation to reduce 
aerodynamic drag on heavy vehicles. The lab’s expertise in fluid dynamics, combustion kinetics, and 
laser diagnostics are combined for research on the formation of pollutants in piston combustion and the 
effects of fuel-borne oxygen using optically and non-optically instrumented engines. SNL also uses 
laser diagnostics to characterize diesel engine particulate emissions to improve exhaust treatments. SNL 
develops and evaluates abuse-toletant electrode materials for lithium-based batteries and rugged high- 
temperature film capacitors for power electronics. The lab’s experience in advanced manufacturing 
supports VTP propulsion and lightweight materials efforts by developing techniques and 
instrumentation for forging, heat-treatment, coating, welding, and other factory processes. 
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Federal Energy Management Program 

SNL develops guidelines and provides expert advice on renewable technologies for military applications 
and on distributed generation. 

Weatherization and Intergovernmental Activities 

SNL provides technical assistance on energy efficiency and renewable energy options available to Tribal 
governments. 

Program Support 

SNL provides analytical support for crosscutting issues such as market and benefit analyses. SPIA 
works with SNL to conduct technical and analytical work for a variety of technology areas, including 
analysis of carbon abatement through renewable portfolios and life cycle analysis. Commercialization 
activities include developing CRADAs, securing contracts with industry partners, and accelerating 
HERE technology into the marketplace. 

Savannah River National Laboratory 

Savannah River National Laboratory (SRNL) is located in Aiken, South Carolina, and is a 
multidisciplinary research laboratory that provides support to Hydrogen and Fuel Cell Technologies and 
Wind Energy. 

Hydrogen and Fuel Cell Technologies 

SRNL supports fuel cell R&D with its expertise in materials and test protocols. 

Wind Energy 

SRNL will compute atmospheric refractivity fields to determine the siting conditions for proposed wind 
farm locations. Conditions leading to negative impacts can be determined from the refractivity fields to 
produce conditional probabilities for the occurrence or non-occurrence of wind turbine impact on radar 
applications. SRNL will evaluate current and proposed mitigation strategies based on actual radar beam 
propagation predictions through radar ray tracing methods and applied to existing wind farm sites where 
observations and best practices can be compared. Existing wind farms within line of site of radars will 
provide quantitative evaluation of impact forecasts. 

Washington Headquarters 

Washington, D.C. is the headquarters for the EERE operations. The Headquarters operation provides 
specialized, technical expertise in program planning, formulation, execution, and evaluation in order to 
support the responsible guidance and management of the budget. In addition, competitive Program 
Announcements and solicitations are planned and implemented through Headquarters. It provides 
support to all EERE programs and activities. 
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Hydrogen and Fuel Cell Technologies 
Funding Profile by Subprogram 
(Non-comparable, as Appropriated, Structure) 


(dollars in thousands) 



FY2009 



FY2009 

Current 

FY2010 


Qurent 

Recovery Act 

Current 

FY 2011 

Appropriation* 

Appropriation 

Appropriation 

Request 


Hydrogen and Fuel Cell Technologies 

Fuel Cel! Systems R&D 

0 

0 

0 

67,000 

Hydrogen Fuel R&D 

0 

0 

0 

40,000 

Hydrogen Production and Delivery 

R&D 

10,000 

0 

15,000 

0 

Hydrogen Storage R&D 

57,823 

0 

32,000 

0 

Fuel Cell Stack Component R&D 

61,133 

0 

62,700 

0 

Transportation Fuel Cell Systems 

6,435 

0 

3,201 

0 

Distributed Energy Fuel Cell Systems 

9,750 

13,157 

11,410 

0 

Fuel Processor R&D 

2,750 

0 

171 

0 

Systems Analysis 

7,520 

0 

5,556 

5,000 

Market Transformation 

4,747 

29,810 

15,026 

9,000 

Manufacturing R&D 

4,480 

0 

5,000 

5,000 

Technology Validation 

0 

0 

13,097 

11,000 

Safety and Codes & Standards 

0 

0 

8,839 

0 

Education 

0 

0 

2,000 

0 

Total, Hydrogen and Fuel Cell 

Technologies 

164,638 

42,967 

174,000 

137,000 


“ SBIR/STTR funding transferred in FV 2009 was $3,858,000 to the SBIR program and $464,000 to the STIR program. 
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Hydrogen and Fuel Ceil Technologies 
Funding Profile by Subprogram 
(Comparable funding in the FY 2011 Request) 


(dollars in thousands) 



FY2009 



FY2009 

Current 

FY 2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation* 

Appropriation 

Appropriation 

Request 


Hydrogen and Fuel Cell Technologies 

Fuel Ceil Systems R&D 

80,068 

13,157 

77,482 

67,000 

Hydrogen Fuel R&D 

67,823 

0 

47,000 

40,000 

Systems Analysis 

7,520 

0 

5,556 

5,000 

Market Transformation 

4,747 

29,810 

25,865 

9,000 

Manufacturing R&D 

4,480 

0 

5,000 

5,000 

Technology Validation 

0 

0 

13,097 

11,000 

Total, Hydrogen and Fuel Cell 

Technologies 

164,638 

42,967 

174,000 

137,000 


Public Law Authorizations: 

PX. 93-275, “Federal Energy Administration Act” (1974) 

PX. 93-577, “Federal Non-Nuclear Energy Research and Development Act” (1974) 

PX. 94-163, “Energy Policy and Conservation Act” (EPCA) (1975) 

P.L. 94-413, ‘'Electric and Hybrid Vehicle Research, Development and Demonstration Act” (1976) 

P.L. 95-91, “Department of Energy Organization Act” (1977) 

PX. 95-238, Title III - “Automotive Propulsion Research and Development Act” (1978) 

P.L. 96-512, “Methane Transportation Research, Development and Demonstration Act” (1980) 

P.L. 96-294, “Energy Security Act” (1980) 

P.L. 100-494, “Alternative Motor Fuels Act” (1988) 

P.L. 101-566, “Spark M. Matsunaga, Hydrogen Research, Development, and Demonstration Act of 1990” 

P.L. 102-486, “Energy Policy Act of 1992” 

P.L. 104-271, “Hydrogen Future Act of 1996” 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 110-140, “Energy Independence and Security Act of 2007 

Mission 

The mission of the Hydrogen and Fuel Cell Technologies (HFCT) Program is to reduce petroleum use, 
greenhouse gas (GHG) emissions and criteria air pollutants, as well as to contribute to a more diverse 
energy supply and more efficient domestic energy use by enabling the widespread commercialization 
and application of hydrogen and fuel ceil technologies. The program’s key mission goals are to advance 
the research, development, demonstration and deployment (RDD&D) of these technologies in order to 
make them competitive with alternative technologies in cost, reliability and performance, and to reduce 
the institutional and market barriers to hydrogen and fuel cell commercialization. 


® SBIRySTTR fimding transferred in FY 2009 was $3,858,000 to the SBIR program and $464,000 to the STTR program. 
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In the near term, increasing market penetration requires a sustained effort in Fuel Cell Systems R&D to 
deliver higher performance and lower cost material and components, and in Market Transformation as 
new applications become ready for commercialization. For the longer term, a sustained effort in 
Hydrogen Fuel R&D is necessary to provide alternate pathways from interim production of hydrogen 
from natural gas, to a diverse portfolio of energy resources, including domestic or renewable sources 
such as coal, nuclear, biomass, wind, solar, and agricultural and industrial waste. 

In FY 201 1, HFCT continues its RDD&D efforts on fuel cell systems for stationary, portable, and 
transportation applications. This effort aligns with DOE’s portfolio of technologies for near-term 
impact, improved energy efficiency using multiple fuels, and job creation, consistent with the 
Presidential objectives. HFCT will develop multiple fuel cell technologies (including solid-oxide, 
alkaline and polymer electrolyte membrane fuel cells) for multiple fuel sources (including diesel, natural 
gas, bio-derived renewable fuels such as methanol, and fuels derived from other renewable resources). 
Applications include distributed generation, backup power, auxiliary power units (APUs), portable 
power systems, material handling equipment, specialty vehicles, and transportation. Distributed 
generation and backup power systems supported by this activity may be grid-tied or grid-independent, 
utilize waste heat, operate directly with hydrogen or natural gas, or use reformers to operate with natural 
gas, bio-derived fuels or coal-derived fuels. In FY 201 1, a new activity. Hydrogen Fuel R&D, is 
proposed to encompass R&D for fuel cell compatible fuel production, delivery and storage. 

Benefits 

The program pursues its mission through integrated activities designed to improve the efficiency, 
flexibility, and productivity of the domestic energy economy. These improvements are expected to 
reduce susceptibility to energy price fluctuations, reduce GHG emissions, reduce Environmental 
Protection Agency (EPA) criteria and other pollutants, and enhance energy security by increasing the 
production and diversity of domestic fuel supplies. 

Fuel cells provide energy that can be cleanly produced from a wide range of abundant domestic energy 
resources, including natural gas, as well renewable resources such as biofuels and by-products from 
biomass. Depending on the resource used in the fuel cell and considering the entire energy path, 
substantial reductions in CO 2 emissions and petroleum use could be attained. Since fuel cells are quiet, 
clean and efficient, they are ideal for generating electricity and heat in commercial, industrial, or 
residential applications. These systems have been shown to be economically favorable over 
conventional technologies for material handling equipment in two to three shift indoor warehouse 
operations and for combined heat and power (CHP) supply in data centers. Other early market 
applications include backup power for critical loads, such as telecommunications. Reversible fuel cells 
can be used for storing energy on the Nation’s electric grid for dispatch during peak load, or to facilitate 
the use of intermittent energy sources such as solar or wind energy. Wastewater treatment gas, by- 
product gases from industrial processes, and gases created from food processing and agricultural waste 
can be tapped for on-site electrical generation with fuel cell technology. 

FY 2011 activities integrate program R&D and the new program and sector base resulting from 
Recovery Act funded projects. Follow through is planned within each related activity to build the 
Nation’s energy economy with sustained technology innovation and infrastructure at the scale and pace 
leveraged partnerships generated with an informed and energized public. Congress and private sector. 
This integrated targeted performance builds on both Recovery and RD&D will enable the realization of 
administration’s goals and commitments to energy, the economy and climate. To enable decision 
makers and the public to follow performance and plans, the program will post its progress in these 
planned activities at: http://vww.energy.gov/recovery/index.htm. 
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Climate Change 

Depending on the fuel used, HFCT contributes to reducing GHG by providing solutions for many 
applications. Hydrogen fuel cells are ideal for using flexible and clean hydrogen fuels for generating 
electricity or a combination of electricity and heat for use in commercial, industrial, or residential 
applications. 

Energy Security 

HFCT aims to enhance national energy security by reducing reliance on imported oil with widespread 
commercialization of fuel cells that use domestic and diverse sources of fuel. Fuel cells used for 
transportation applications can use fuel produced from a variety of energy sources including coal, 
natural gas, nuclear, wind, hydroelectric, solar, biomass, and geothermal resources, as well as industrial 
and agricultural waste streams, and landfill and wastewater treatment gas. Using fuel cells for CHP 
applications can currently utilize up to 85 percent of the energy content of fuel, compared to electricity 
from the grid which provides approximately 32 percent” of the energy content of the fuel. 

Economic Impacts 

The program contributes to economic growth in the U.S. by developing hydrogen and fuel cell 
technologies that lead to new jobs in domestic manufacturing, infrastructure development, and support 
services. In addition, the reduced dependence on petroleum by using renewably-produced hydrogen 
fuels will improve the Nation's balance of trade and create a more favorable position in the global 
economy. 

Two integrated energy-economy models are used to assess the environmental, energy security and 
economic benefits from 2011 through 2050 that would result from realization of the program goals: 
National Energy Modeling System - Government Performance and Results Act 201 1 (NEMS- 
GPRA201 1) for benefits through 2030, and Market Allocation Model - Government Performance and 
Results Act 2011 (MARKAL-GPRA201 1) for benefits through 2050.'’ (See tables below) 

The models do not include any additional policies, incentives or regulatory mechanisms that are 
expected to support or accelerate the achievement of the program goals. The expected benefits reflect 
solely the achievement of the program’s goals, and do not include any complementary R&D activities 
from other Federal agency programs. The vehicle specification used for the basis of the comparison is 
the same baseline vehicle specification that the EERE Vehicle Technologies Program (VTP) uses for 
GPRA 201 1 analyses. 

The preliminary program benefits illustrated in the following tables are based on an assumption that fuel 
cell and hydrogen fuel technologies will not be technically ready for widespread commercialization until 
2020 . 


’ Annual Energy Review. 2008 . Energy Information Administration. Washington. June, 2009: 
http://www.eia.doe.gov/emeu/aer/pdf/aer.pdf 

Additional information on EERE’s impact analysis methodology and assumptions, as well as the final FY 201 1 budget 
impact estimates, can be found at http://wwwl.eere.energy.gov/ba/pba/program_benefits.htmI 
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FY 2011 Primary Metrics 



Metric 

Model 

Year | 


2020 


2050 

Energy Security 

Oil Imports Reduction, cumulative (Bil 
bbl) 

NEMS 

ns 

ns 

D? 

N/A 

MARKAL 

1 ns 

ns 


7.S 

Natural Gas Inports Reduction, 
cumulative (Tc^ 

NEMS 

m 

ns 


N/A 

MARKAL 


ns 


ns 

Environmental 

Impacts 

CXh Emissions Reduction, cutmilative 
(mtC02) 

Nms 


ns 

' 14b 

N/A 

MARKAL 

ns 

ns 


2365 


NEMS 


ns 


N/A 

SO 2 Allow<iln./c Pilv/c RcJuctk>ii ($/lvni) 

MARKAL 


N/A 


N/A 

NOx Allowance Price Reduction ($/ton) 

NEMS 


ns 


N/A 

MARKAL 

■ \7A 

N/A 

\,'A 

N/A 

Economic Impacts 

Primary Energy Savings, cumulative 
(quads) 

NEMS 

n<i i 

ns 

- -A .• 

N/A 

MARKAL 

W 

ns 


4.0 

Oil Savings , cumulative (Bil bbl) 

NEMS 

7" AS 

ns 

" 02- Vi ' 

N/A 

MARKAL 

' ris 

>“«v. •n'* '■ 

ns 

ns ' 

7,9 

Consumer Savings, currailative (Bit $) 

Nmis 

'* UTS* 

ns 

'■..'149 

N/A 

MARKAL 


19 

149 

1612 

Electric Power fridustry Savings, 
cumulative (Bil $) 

Nms 

ns 

ns 

' 7 

N/A 

MARKAL 

' oC 

ns 


ns 

Household Energy Ejpenditures 
Reduction (S/^ousehold/yr) 

NEMS 


ns 

’s-30 

N/A 

MARKAL 


ns 

as 

2551 

-“Reductions” and “savings” are calculated as the difference between results from the baseline case (i.e. no future 

DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful). 

-Oil inpacts are shown as two metrics. "Oilfriports Reduction” refers only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oil consuirption. 

- All cumulative metrics are based on results beginning in 201 1. 

- All monetary metrics are in 2007$. 

- Cunnilative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 

ns - Not sisnificant NA - Not vet available N/A - Not applicable 
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FY 2011 Secondary Metrics 



Metric 

Model 

Year 

201 s 

2020 

2030 

2050 

Energy Security 

Oil Imports Reduction^ annual (Mbpd) 

NEMS 

ns 

ns 


N/A 

MARKAL 


ns 


2.75 

Natural Gas Imports Reduction, annual 
(Tcf) 

NEMS 

ns 

ns 


N/A 

MARKAL 

ns 

ns 


ns 

MPG Improvement (%) 

NEMS 

ns 

ns 

. J'. 

N/A 

MARKAL 

!■». 

ns 

nv 

127% 

Environmental 

Impacts 

C02 Emissions Reduction, annual (Mil 
mtC02/yr) 

NEMS 

. * 

ns 

30 7 

N/A 

MARKAL 

ns ' 

ns 


239 

C02 Intensity Reduction of US 
Economy (Kg C02/$C2)P) 

NEMS 

'' 'jis 

ns 


N/A 

MARKAL 

ns , j 

ns 

tf' ns 

ns 

CO 2 Intensity Reduction of US Power 
Sector’ (Kg C02/kWh) 

NEMS 

ns ' 

ns 


N/A 

MARKAL 

' 

ns 


0.02 

CO 2 Intensity Reduction of US 
Transportation Sector^ (Kg C02/mile) 

NEMS 


ns 

us 

N/A 

MARKAL 

ns ' ' 

ns 

, Iii;; ■ 

0.09 

Economic Impacts 

Primary Energy Savings, annual 
(quads/yr) 

NEMS 


ns 

US 

N/A 

MARKAL 


ns 

-Us 

1.0 

Oil Savings, annual (Mbpd) 

NEMS 

ns 

ns 

, (tl4 

N/A 

MARKAL 

ns J 

ns 

OM ,, 

3.04 

Consumer Savings, annual (Bil $) 

NEMS 

ns 

ns 

43 

N/A 

MARKAL 

i! ^ 

ns 

84“ - 

376 

Electric Power Industry Savings, 
annual (Bil S) 

NEMS 

ns 

ns 


N/A 

MARKAL 


ns 

DS 

ns 

Energy Intensity of US Economy 
(energy/$GDP) 

NEMS 

n'^ ■ 

ns 

- ns 

N/A 

MARKAL 

ns 

ns 

ns 

DS 

Net Ehergy System Cost Reduction, 
cumulative (Bil $) 

NEMS 

N A 

N/A 


N/A 

MARKAL 


6 

70 

1405 


- “Reductions” and “savings” are calculated as the difference between resuKs fromthe baseline case (i.e. no future 
DOE funding for this technology) and the program case (i.e. requested DOE funding for this technotogy is received 
and is successful). 

- Oil inpacts are shown as two metrics. "Oil Imports Reduction" refers only to reductions in oil imports; "Oil Savings" 
refers to savings (reduction) in total oil consunption. 

- All cuimilative metrics are based on results beginning in 201 1. 

- AU monetary metrics are in 2007$. 

- Cumulative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate. 

ns - Not significant NA - Not yet available N/A - Not applicable 
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Contribution to the Secretary’s Goats and GPRA Unit Goat 

HFCT contributes to two of the Secretary's goals as described below. The principal focus areas are 
energy efficiency, use of renewable energy, GHG reduction, and development of advanced technology. 
Energy: Build a competitive, low-carbon economy and secure America’s energy future 
The program encourages technology and business model innovation through competitively-awarded 
industry parmerships and support for innovative deployment mechanisms. Fuel cell applications open 
new avenues for fuel diversity and distributed generation. 

With improvements in materials and components resulting in increases in performance and cost 
decreases, fuel cell technology has the potential to gain significant market traction and have a major 
impact on the source and use of energy on a global scale. Fuel cells use energy that can be created from 
a diverse range of energy sources, including coal, natural gas and biological sources by gasification and 
reforming technologies; nuclear and solar energy through thermo-chemical reactions; and wind, 
hydroelectric and geothermal energy sources by use of electrolysis. Furthermore, fuels for fuel cells can 
be created from agricultural, food processing and industrial waste streams, and biogas Ifom landfills and 
wastewater treatment plants. Fuel cells can be used for a vast range of applications including portable 
power devices, heat and power for buildings, material handling equipment, auxiliary power and 
transportation. Market penetration of fuel cell systems will be accelerated through the Market 
Transformation subprogram. 

Innovation: Lead the world in science, technology, and engineering 

This goal emphasizes breakthrough research; development of science and engineering talent; and 
coordination of R&D with other DOE programs, other Federal agencies, and internationally. 

Basic science research develops fundamental understanding that contributes to the revolutionary 
advances necessary for meeting hydrogen storage targets and for enabling fuel production technologies 
such as enzyme catalysts and direct photo-catalysts. The HFCT program coordinates with DOE’s Office 
of Science in fields such as nanoscience, biological mechanisms of hydrogen production, and 
understanding hydrogen interactions with material surfaces. Fundamental understanding of hydrogen 
interaction mechanisms feeds into EERE applied R&D activities to enable breakthroughs in areas such 
as hydrogen storage, catalysis, and membranes. The program conducts monthly coordination group 
meetings between the DOE Offices of EERE, Science, Fossil Energy, and Nuclear Energy. 

The program partners with 16 countries and the European Commission through the International 
Partnership for a Hydrogen Economy (IPHE) and with 25 countries through the European Commission, 
International Energy Agency (lEA), and with other international organizations and agreements. The 
program builds research networks by coordinating with other DOE offices involved in hydrogen and 
fuel cell research and through cooperation with industry associations, the National Hydrogen and Fuel 
Cells Codes & Standards Coordinating Committee, the Hydrogen and Fuel Cell Technical Advisory 
Committee, the Interagency Task Force, and the Hydrogen and Fuel Cell Interagency Working Group. 
Annual Performance Results and Targets 

Each of HFCT's performance metrics measures progress in both of the Secretarial priority areas listed 
above. 

■ For Fuel Cell Systems R&D, improvement of the catalyst utilization of fuel cells to 7.0 kW per gram 
of platinum group metal by 2014 will represent technology leadership and a significant movement 
towards commercial competitiveness for fuel cells in transportation applications, which could lead to 
significant reductions in the use of fossil fuels. 

• For Hydrogen Fuel R&D, decreasing the capital cost by 80% for hydrogen production using 
renewable resources by 201 5 will serve to measure development of advanced technology and will 
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make it possible to displace petroleum with renewable energy, reducing GHG emissions and 
supporting a low-carbon future. 

• For Market Transformation and other deployment activities, market adoption of 12,000 kW 
(cumulative, starting in FY 201 1) of fuel cell power by FY 2015 will demonstrate long-term 
enviromnental and energy-security benefits associated with fuel cell use. The introduction of this 
market-penetration metric in FY 201 1 reflects the growing market acceptance of fuel cells in 
multiple applications (such as materials-handling equipment and telecommunications/data centers), 
as well as the auto-industry intent to introduce fuel cell vehicles by 2015. 
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Means and Strategies 

HFCT will use various means and strategies to achieve its GPRA Unit Program goals as described 
below. “Means” include operational processes, resources, information, and the development of 
technologies, and “strategies” include program, policy, management and legislative initiatives and 
approaches. 

HFCT employs the following means to accomplish its goals; 

The program leverages its R&D activities by collaborating with other complementary programs within 
and outside DOE. For details, please see the Collaboration and Coordination section below. 

HFCT employs the following strategies to accomplish its goals: 

To organize R&D activities for hydrogen and fuel cell technologies, the program established RD&D 
subprograms. The subprograms have established cost, performance and/or durability goals to enable 
hydrogen and fuel cell technologies to be competitive with alternate technologies. For example, for 
stationary fuel cell systems to be competitive, the cost target is $750/kW, and the durability target is 
40,000 hours. To meet these goals, the subprograms use a competitive selection process to award 
projects to National Laboratories, universities and industry, and make use of programmatic, policy and 
legislative approaches in accordance with the Energy Policy Act of 2005 (EPAct 2005) and EISA to 
achieve GPRA Unit goals. 

The following external factors could affect the ability of the HFCT program to achieve these long-term 
goals and benefits: 

• Fuel availability: Successful deployment of fuel cells will depend on adequate availability of the 
appropriate fuels for each t3q)e of fuel cell. 

• Market appeal of fuel cells; The interest of consumers and businesses in using fuel cells as a 
substitute for less-efficient power sources will depend in part on the price of conventional sources 
of energy, such as gasoline and diesel fuel. Historically fluctuating oil prices have not provided a 
consistent signal to either buyers or manufacturers. 

HFCT leverages its R&D activities by collaborating with other complementary programs within and 
outside of DOE. 

• HFCT coordinates across five DOE Offices: EERE, Science, Nuclear Energy, Fossil Energy, and 
Electricity Delivery and Energy Reliability. HFCT is the DOE fuel cell lead and coordinates 
RD&D platming, budget formulation and execution, and peer review. 

• Within EERE, the program collaborates with the VTP, Biomass and Biorefinery R&D, Solar 
Technologies, Wind Energy, and Water Power and Federal Energy Management programs. 

• Interagency Task Force: HFCT participates in the Task Force in accordance with EPAct 2005, to 
leverage and coordinate Federal resources and activities. 

• International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE): HFCT is DOE's 
primary representative to the IPHE, which strives to leverage R&D capabilities globally. 

■ FreedomCAR and Fuel Partnership: DOE (represented by VTP and HFCT) participates in the 
FreedomCAR and Fuel Partnership with the U.S. Council for Automotive Research (USCAR), five 
energy companies, and two utilities. The Partnership focuses on precompetitive high-risk research 
necessary to provide a full range of affordable energy-efficient cars and passenger trucks, and their 
fueling infrastructure. Fuel cell vehicles represent the long-term end of the R&D spectrum 
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coordinated through the Partnership. 

■ Cooperation on research for safety and codes and standards: The program collaborates and 
coordinates with the Department of Transportation (DOT), EPA and the National Institute of 
Standards and Technology (NIST) to perform safety research and establish the technical 
groundwork that will be used by code and standard-setting organizations. 


Validation and Verification 

To validate and verify program performance, the program conducts internal and external reviews and 
audits. Programmatic activities are subject to continuing review by, for example. Congress, the 
Government Accountability Office, the National Academies, DOE's Inspector General, as well as by 
reviewers from other agencies, such as the EPA and state environmental agencies through HFCT’s 
Annual Merit Review and Peer Evaluation process. Specific milestones, go/no-go decision points, and 
technical progress are systematically reviewed through the program’s merit review process and 
independent assessments. The list below summarizes validation and verification activities. 


Data Sources: 


• Merit Review and Peer Evaluation of R&D’*, Program Peer Reviews, and 
independent assessments are conducted; 

• Engineering models and experimental results are used to validate technical 
progress, with documentation provided through quarterly and annual reports; 

■ Learning demonstration activities (through FY 2009) also verify and validate 
technical progress towards meeting targets and help guide R&D; and 

• Summary program plans and annual presentations by the program are used to 
communicate the status of verification/validation activities and to evaluate 
proposed approaches towards meeting technical targets. 


Baselines: The following are the key baselines used in HFCT : 

■ Compressed hydrogen tank-only storage (2003): 1.3 kWh/kg (3.9 percent by 
weight) and 0.6 kWh/L system capacity 

■ Solid state materials for storage systems (2003): 1 percent by weight system 
capacity and 0.5 kWh/L 

• Transportation systems/stack component R&D (2002): $275/kW fuel cell cost 

■ Distributed energy systems/fuel processor R&D (2002): 29 percent electrical 
efficiency 

■ Technology validation (2003, laboratory): 1 ,000 hours durability of fuel cell 
vehicle systems 

• Validated production (delivered) (2004): $3.60/gge (beginning of life testing) 

• Catalyst utilization in fuel cells (2008, laboratory): 2.8kW/gram 

■ Capital cost reduction (percentage) for hydrogen production using renewable 
resources (2010, projected commercialized). There are three pathways that may 
be addressed. The 2010 baseline costs are: 

• Electrolysis: $1.65/gge 


‘ 2009 Annual Merit Review and Peer Evaluation Report . U.S. Department of Energy, October, 2009. 
http://www.hydrogen.energy.gov/annual_review.html. 
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• Aqueous phase reforming: $2.00/gge 
■ Pyrolysis oil reforming: $2.45/gge 

• Total power capacity of new fuel cells placed in use each year, in megawatts: 
baseline will be determined in FY 2011. 

Frequency: Expected results and benefits of the budget are estimated annually in response to 

GPRA, merit review and peer evaluation of R&D projects and program peer review 

are conducted biennially. Quarterly reports are submitted to DOE Technology 

Development Managers, Summary program plans are submitted annually. 

Data Storage: EERE Corporate Planning System 

Evaluation: The program uses several forms of evaluation to assess progress and to promote 

program improvement: 

■ Transparent oversight and performance management initiated by Congress and 
the Administration. 

• Technology validation and operational field measurement, as appropriate. 

■ Peer review by independent outside experts of both the program and subprogram 
portfolios. 

• Aimual internal Technical Program Review of the program. 

• Specialized program evaluation studies to examine process, impacts, or market 
baseline and effects, as appropriate. 

■ Quarterly and annual assessment of program and management results based on 
PMM, 

• Annual review of methods, and recomputations of potential benefits for GPRA. 

• The Hydrogen Technical Advisory Committee (HTAC) reports regularly on 
recent significant accomplishments. In the 2009 The State of Hydrogen and Fuel 
Cell Commercialization and Technical Development", HTAC noted as specific 
examples of recent progress that, “In 2008, 3M Inc. announced that their 
membrane electrode assembly ... operated over 7,300 hours with load cycling, 
and Plug Power announced that it had reached 10,000 hours in field operation of 
their fuel cell packs designed for forklift duty cycles. These are major steps 
forward...” 

• The National Academies' “Review of the Research Program of the FreedomCAR 
and Fuel Partnership - Second Report” (August 2008) noted that, “The ... 
Partnership is well planned, organized and managed. It is an excellent example of 
an effective industry/govemment cooperative effort ...” 

• Merit reviews and peer evaluations, conducted by energy and fuel cell experts 
from outside of DOE, are held to evaluate RD&D projects to ensure that priorities 
and key technology barriers identified in the program’s planning documents are 
addressed. 

■ In a report released February 1 1 , 2008, the GAO commended DOE for making 

“ 2008 Annual Report of The Hydrogen and Fuel Cell Technical Advisory Committee . Released May/Jime 2009: 
http:,7»'ww.hydrogen.energy.gov/pdfs/2008_hflac_annual_report.pdf 
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important R&D progress, for effectively aligning its R&D priorities with industry, 
and for working with other agencies in coordinating activities and facilitating 
scientific exchanges^. GAO recommended that program plans be updated to 
provide an overall assessment of what DOE reasonably expects to achieve by its 
technology readiness date. 

• The program develops and implements planning documents and supports the 
development of technology roadmaps with industry.'’ These efforts are used to 
focus the program’s investments on activities that are within the Federal 
Government’s role and that address top priority needs. 

■ Energy and fuel cell industry experts review each university, laboratory, and 
industry project at the annual Merit Review and Peer Evaluation. Consistent with 
the principles of the R&D Investment Criteria, project peer reviews include 
evaluation of: 1) relevance to overall DOE and HFCT objectives; 2) approach to 
performing R&D; 3) technical accomplishments and progress toward project and 
DOE goals; 4) technology transfer/collaborations with industry, universities, 
and/or laboratories; and 5) approach and relevance of proposed future research. 
The panel also evaluates the strengths and weaknesses of each project, and 
recommends additions to or deletions from the scope of work. 

■ Most projects are also evaluated by the FreedomCAR joint technical teams each 
year. The program facilitates supplier-customer relationships to ensure that R&D 
results from National Laboratories and universities are transferred to industry 
suppliers, and that industry supplier developments are made available to 
automakers, energy industry and stationary power producers. 

• Reviews are conducted by the Hydrogen Safety Panel to monitor the safety of 
procedures and facilities throughout the program. 

Verification; Quarterly reports from DOE-funded industry, university and National Laboratory 

partners document the status of quarterly targets and milestones. An Annual Report 
is used to evaluate progress towards meeting program goals and technical targets. 
Independent assessments will be conducted by the Systems Integration activity to 
evaluate research results. 


’ "Hydrogen Fuel Initiative" Report to Congressional Requesters, United States Government Accountability Office. January 
2008. http://wvvw,gao.gov/new.items/d08305.pdf 

Links to program plans, roadmaps and vision documents can be found at http://www.hydrogen.energy.gov/library.html. 
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Fuel Cel! Systems R&D 
Funding Schedule by Activity 

(dollars in thousands) 


FY 2009 

FY2010 

FY2011 


Fuel Cei! Systems R&D 

80,068 

75,471 

65,311 

SBIR/STTR 

0’ 

2,011 

1,689 

Total, Fuel Cell Systems R&D 

80,068 

77,482 

67,000 


Description 

In FY 201 1, HFCT continues its R&D efforts on fuel cell systems for stationary, portable and 
transportation applications. Fuel Cell Systems R&D will further develop multiple fuel cell technologies 
(including solid-oxide, alkaline and polymer electrolyte membrane fuel cells) for multiple fuel sources 
(including diesel, natural gas, bio-derived renewable fuels such as methanol, and fuels derived from 
other renewable resources). Applications include distributed generation, backup power, auxiliary 
power units (APUs), portable power systems, material handling equipment, specialty vehicles, and 
transportation. Distributed generation and backup power systems supported by this activity may be 
grid-tied or grid-independent, utilize waste heat, operate directly with hydrogen or natural gas, or use 
reformers to operate with natural gas, bio-derived fuels or coal-derived fuels. 

The core of the Fuel Cell Systems subprogram is materials R&D for fuel cell stack components. These 
efforts will lead to cost reduction and an increase in fuel cell stack durability, enabling fuel cells to 
transition from a niche market to a robust portfolio of applications, allowing the associated economic 
and environmental benefits to expand into larger markets. As recommended in the 2008 National 
Research Council (NRC) report,® HFCT reallocated over the past three years funding to prioritize and 
emphasize the R&D that addresses the most critical barriers, such as membranes, catalysts, electrodes, 
and modes of operation. In addition, the program is emphasizing the development of carbon-free 
electrocatalysts. In 201 1, the program is placing greater emphasis on the science and engineering at the 
cell level and, from a systems perspective, on integration and component interactions. 

R&D efforts succeeded in reducing the cost of fuel cell stacks to the point at which their projected high- 
volume cost is nearly equal to the cost of the rest of the fuel cell system. In FY 201 1 , the program will 
place significant emphasis on balance-of-plant component R&D (such as water transport, sensors, and 
air compression) that can lead to lower cost and lower parasitic loss. Fuel processors will enable the 
conversion of fuels such as methanol, ethanol, biomass derived liquids, natural gas, propane or diesel 
into hydrogen for use in fuel cells, and will result in fuel processors for integrated distributed 
applications and catalysts suitable for a variety of fuel processing applications. 

Integration of components into fiiel cell systems ensures the developed components will operate 


“ In FY 2009, $1,992,729 was transferred to the SBIR program from funding comparable to the FY 201 1 Request, and 
$239,771 was transferred to the STTR program from fiinding comparable to the FY 201 1 Request. 

'' Review of the Research Program of the FreedomCAR and Fuel Partnership: Second Report. National Research Council of 
the National Academies; Committee on Review of the FreedomCAR and Fuel Research Program, Phase 2; Board on Energy 
and Environmental Systems, Division on Engineering and Physical Sciences. Washington, DC: National Academies Press, 
2008. http://www.nap.edu/catalog.php?record_id=121 13#toc. 
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together as they are intended. Fuel cell system modeling will serve to guide component R&D, help to 
benchmark complete systems before they are built and explore alternate system components and 
configurations. The modeling activity includes the effect of impurities and evaluating water and 
thermal management strategies. System control optimizations for efficiency and mitigation of 
degradation will improve performance and durability, while lowering cost. Analytical tools that have 
been developed will expand research capabilities. For example, neutron imaging has enabled the 
visualization of water transport within fuel cells while they are operating, providing validation for 
models used to optimize future designs. 

Benefits 

Fuel cells offer significant benefits for a wide range of applications. These include direct benefits for 
the end-user, including improved performance and reliability, and reduced lifecycle costs. Broader 
benefits include reduced petroleum consumption, reduced GHG and criteria emissions, and a more 
independent, diversified energy infrastructure. 

Fuel cells use a highly efficient electrochemical process to produce electricity from a variety of fuels 
and have gained traction in the marketplace for applications that are proven to be economically feasible. 
Continuing technological progress will allow fuel cells to expand into applications and markets that 
have more stringent requirements in terms of cost, durability, and performance. The growth of current 
markets and expansion into broader markets will allow fuel cell technologies to have significant 
economic and environmental benefits on a national scale. 

Applications for fuel cells that are currently commercially viable, or are expected to achieve viability in 
the near-term include specialty vehicles (such as material handling and airport ground support vehicles), 
backup power, APUs, primary power systems, CFfP systems, and portable power. Although fuel cells 
used to power light-duty vehicles stand to provide the greatest benefits, they also face some of the 
steepest challenges including stringent technical requirements for fuel cell cost, durability and operating 
conditions, significant investment in infrastructure, and the need for large-scale and well-refined 
manufacturing capability in order to compete with incumbent technologies. 

As fuel cells become viable in each new market, the resulting increase in market demand will help 
reduce costs through economies of scale, promote consumer acceptance, expand the infrastructure, and 
develop domestic mass manufacturing techniques and capacity, paving the way for future applications. 
The current HFCT focus emphasizes near and mid-term applications. As the industry matures through 
success of near-term applications, transportation applications will become more viable. 

Fuel cells can provide the benefits of distributed generation, such as elimination of electrical 
transmission and distribution losses, increased reliability, and reduction of peak demand on the electric 
grid. They can also be integrated into combined-heat-and-power (CHP) systems. In addition, fuel cells 
provide higher efficiency, and can make use of waste gases found at municipal landfills, agricultural 
sites, wastewater treatment plants, and food and beverage processing plants (methane-based biogas and 
hydrogen-rich waste streams) as renewable energy resources. Using these resources not only offsets 
demand of conventional energy sources, but also prevents the release of climate-damaging gases. 

Fuel Cell Systems R&D reduces the cost, and increases the durability, reliability, and efficiency of 
stationary fuel cell systems. For example, the table below shows that R&D has lead to significant 
improvement in electrical efficiency of primary power stationary fuel cell systems. 
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Primary Fuel Cell Power System Performance Metrics; Electrical Efficiency 


Fiscal Year 

Target % 

Actual % 

2002 

29 

29 

2003 

30 

30 

2004 

31 

31 

2005 

32 

32 

2006 

32 

32 

2007 

34 

34 

2008 

35 

35 

2009 

36 

36 

2010 

38 

N/A 

2011 

40 

N/A 

2012 

40 

N/A 

2013 

40 

N/A 


Distributed Stationary Prime-Power (including CHPl 

Fuel cells offer a highly efficient and fuel-flexible technology for distributed power generation and 
CHP systems. Key applications include primary power for critical load facilities and remote power 
applications, power for locations where inexpensive fuel cell-compatible fuels are available (such as 
wastewater treatment gases and industrial byproducts), and CHP for residential and commercial 
buildings. While this effort supports small to mid-size fuel cell systems, DOE’s Office of Fossil Energy 
(FE) develops large-scale solid-oxide fuel cell systems for utility-scale distributed generation. 

Fuel cells have unique advantages in CHP applications. Currently in the U.S., 63 percent (or about 26 
quadrillion Btu) of the total energy consumed for power generation is lost in the form of waste heat,“ 
The vast majority of this energy loss occurs at centralized power generation facilities. CHP systems 
utilize the heat that would otherwise be lost, and thereby reduce total energy consumption. CHP 
systems are typically able to use as much as 80 percent of the fuel energy, compared to the roughly 
34 percent efficiency of grid-power generation'’. Fuel cells are uniquely suitable for many commercial 
and residential applications due to: quiet and vibration-free operation, ability to use existing natural gas 
fuel supply, low operation and maintenance requirements, and ability to maintain high efficiency over a 
wide range of loads. 

Backup Power 

Fuel cells have emerged as an economically viable option for providing backup power, particularly for 
telecommunications towers, data centers, hospitals, and communications facilities for emergency 
services. Compared with batteries, fuel cell systems offer higher energy density and greater durability 


* Anmml Energy Review. 2008 . Energy Information Administration. Washington: June, 2009; 
http://www.eia.doe.gov/emeu/aer/pdf/aer.pdf 

^" Combined Heat and Power: Effective Energy Solutions for a Sustainable Future. Oak Ridge National Laboratory, 2008; 
http://apps.oml.gov/~pts/prod/pubs/ldoct3655_chp_report__fmal_web_optimized_l l_25_08.pdf 
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in harsh outdoor environments under a wide range of temperature conditions. Compared to generators, 
fuel cells are quieter and have low to zero emissions (depending on the fuel source). In addition, they 
require less maintenance than both generators and batteries. In a study for DOE, Battelle Memorial 
Institute found that fuel cells can provide potential savings in the lifecycle cost of backup power for 
emergency response radio towers, where 2 to 5kW of power are required, with run times of eight to 
72 hours. The current U.S. market size for emergency backup power for wireless communication is 
approximately 200,000 sites.* Backup power systems need at least eight hours of available power 
during a grid power failure for each wireless communication tower. The potential U.S. market for 
emergency back-up fuel cells applied to existing towers is approximately 40,000 units per year and 
50,000 units per year of new towers. 

S pecialty Vehicles 

Fuel cells powered by hydrogen have become a cost-competitive option for powering specialty vehicles 
such as forklifts. Many specialty vehicles require power in the 5 to 20kW range, and often operate in 
indoor facilities and locations where air quality is important and internal combustion engines cannot be 
used. Like batteries, fuel cells do not emit criteria pollutants (e.g., NOx, SOx, and CO) at the point of 
use. Fuel cells can increase productivity because they can be rapidly refueled, eliminating the time and 
labor spent charging and changing batteries, making fuel cells a particularly appealing alternative to 
battery-powered forklifts used continuously in two to three shifts per day. Furthermore, batteries 
require significant space for charging, storage and change-outs, and as batteries are discharged, their 
power output diminishes, while fuel cell power remains constant. Forklifts powered by fuel cells can 
provide significant potential savings in lifecycle costs over battery-powered forklifts. The electric 
battery-powered lift truck market is approximately 600,000 units annually worldwide. A 50 percent 
share of this market by U.S. fuel cell manufacturers would add more than 20,000 U.S. manufacturing 
jobs.'’ 

Auxiliary Power Units (APUsl 

Fuel cells can provide auxiliary power for tractor trailers, recreational vehicles, yachts, commercial 
ships, locomotives, jets and similar applications that frequently use power while stationary, which is 
very inefficient for large primary motive-power engines to provide. Every year, locomotive and truck 
engine idling emits 1 1 million tons of CO 2 , 200,000 tons of NOx, and 5,000 tons of particulate matter.' 
For these reasons, idling restrictions have been placed on trucks. In comparison to internal combustion 
engine (ICE) generators, fuel cells are more efficient and operate much more quietly. Fuel cells 
produce no NOx, SOx, or particulate emissions, and can utilize a number of fuels: hydrogen, propane, 
diesel, methanol and ethanol. Fuel Cells can be used in EPA designated nonattainment areas, where 
emissions restrictions prevent use of other technologies such as ICE generators. 

Portable Power 

Fuel cells for portable applications are beginning to enter the consumer marketplace. Portable fuel cells 
are being developed for a range of applications including use in cell phones, cameras, PDAs, MP3 
players, and laptops, as well as portable generators and battery chargers, and can use diverse fuels such 


“Fuel Cells in Distributed Telecomm Backup, Citigroup Global Markets.” Citigroup. New York: August 24, 2005; 
http://www.fuelcells.org/mfo/library/CitiGroupStationary-backup.pdf “Identification and Characterization of Near Term 
Fuel Cell Markets.” Battelle Memorial Institute. April 2007; 

http://wwwi.eere.energy.gOv/hydrogenandfuelcells/pdfs/pemfc_econ_2006_report_final_0407.pdf 
’’ 8kW per unit X $3,000/kW X 300,000units = $7,2 Billion X 3 Mfg jobs (per $1 million) = 21,600 
' Blake, Gary D., “Solid Oxide Fuel Cell System Development for Auxiliary Power in Heavy Duty Vehicle Applications,” 
Delphi Corporation, May 2009; http://www.hydrogen.energy.gov/pdfs/teview09/fc_44_blake.pdf. 
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as hydrogen and methanol. Benefits over current technologies include smaller packaging, lower 
weight, elimination of recharge time, and longer run-time. Some small fuel cells are beginning to 
become commercially available for some portable consumer electronic devices. 

Transportation Applications 

In transportation applications, fuel cell systems could substantially reduce the Nation’s dependence on 
imported petroleum, and emissions of CO 2 and criteria pollutants. Fuel cell systems produce only water 
and heat as by-products, thus there are no direct emissions of CO 2 or criteria pollutants at the point of 
use. In addition, fuel cells are powered by fuels that can be produced from a diverse and domestic 
portfolio of energy resources. 

In the near term, a fuel cell vehicle fueled with hydrogen produced from natural gas can provide a 
pathway that reduces GHG emissions by at least 40 percent relative to a gasoline ICE vehicle, on a total 
life-cycle basis. In 15 to 20 years, when hydrogen from low-carbon sources (e.g. wind electrolysis, 
nuclear thermal processes, or biomass) is cost competitive, a fuel cell vehicle’s GHG emissions would 
be 90 percent less relative to a gasoline ICE vehicle; 80 percent less than a plug-in hybrid electric 
vehicle (PHEV) fueled with gasoline and electricity; and 60 percent to 70 percent less than a PHEV 
fiieled with cellulosic ethanol and electricity.” 

Fuel cell systems must be cost-competitive in the marketplace. The program established cost targets for 
light-duty transportation fuel cell systems in 2002. Research activities will reduce the cost of the 
hydrogen-fueled, 80kW fuel cell power systems as indicated below.*’ 

Fuel Cell Power System Performance Metrics 
80kW System Cost 


Fiscal Year 

Target $/kW 

Actual $/kW 

2002 

N/A 

275 

2003 

225 

225 

2004 

200 

200 

2005 

125 

no 

2006 

no 

108 

2007 

90 

94 

2008 

70 

73 

2009 

60 

61 


’ DOE Hydrogen and Fuel Cell Technologies Program Record #9002, http:/Avww.hydrogen.energy.gov/pdfs/9002_welI-to- 
wheels_greenhouse_gas_emissions_petroleum_use.pdf 

Cost of 80 kW fuel cell power systems estimated for production rate of 500,000 units yearly and includes fuel cell stack 
and balance of plant 
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Detailed Justification 


Fuel Cell Systems R&D 


(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


80,068 


75,471 


65,311 


A key to meeting the goals of fuel cell systems will be improving performance and durability, and 
reducing the cost of stack components in fuel cells. For consumer acceptance, the fuel cell system 
must be cost-competitive with today’s incumbent technologies and with expected advances in 
incumbent technologies. 

In FY 2011, Fuel Cell Systems catalyst R&D will include new Platinum Group Metal (PGM) catalyst 
approaches that increase activity and utilization of current PGM and PGM alloy catalysts as well as 
non-PGM catalyst approaches for long-term application. Tasks will include development of viable 
supports that allow an increase in loading and thickness for these catalysts. Activities will also 
include investigation of durable catalysts to enhance stability under start-stop conditions. In situ 
studies will examine the effects of catalyst-support interactions, catalyst particle size, and catalyst 
structure. Innovative fuel cell component structures will also be investigated. Non-carbon support 
projects will develop materials with superior corrosion resistance and with electrical and structural 
properties that exceed the properties of carbon. 

The Fuel Cell Systems R&D subprogram will develop high temperature membranes that allow better 
catalyst utilization, reduce the negative effects of impurities and decrease the size of the cooling 
system, as well as develop bipolar plates and seals that will be inexpensive and corrosion resistant. In 
addition, R&D will continue to improve the gas diffusion layers between the membrane electrode 
assemblies (MEAs) and bipolar plates to enhance fuel cell performance. Development of transport 
models and in situ and ex situ experiments will provide data for model validation. This effort will 
include measurement and modeling of mass and electronic/protonic transport in each layer and 
interface in an MEA. 

In FY 201 1, Fuel Cell Systems degradation R&D will include studies of fuel cell materials and 
components to identify the degradation mechanisms, as well as approaches for mitigating the effects. 
Studies will include the development of integrated degradation models at the component, interface, 
and cell levels. The performance of MEAs in a single cell and short stacks will be evaluated and 
compared to FY 201 1 targets. Impurities present in both the fuel stream and the air intake have a 
negative impact on fuel cell performance and durability. In FY 2011, investigation and quantification 
of the effects of impurities on fuel cell performance will continue including: parametric studies of the 
effect of poisons on cell performance and durability; identification of poisoning mechanisms and 
recommendations for mitigation; and modeling of impurity effects on cell performance and durability. 
Impurity effects R&D will aid the development of fuel quality standards. In cooperation with the 
DOT’S Hydrogen and Fuel Cell Bus Initiative, R&D will focus on fuel cell system performance 
related to the bus duty cycle. 

To reduce the amount of time required to evaluate fuel cell components for durability during 
development, correlations will be determined between fuel cell component degradation in real-world 
applications to accelerated stress testing conducted in National Laboratories. Projects aimed at 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


evaluating full-scale fuel cell system durability that began in FY 2010 will continue in FY 201 1 to 
prove the durability of full-scale systems as they approach their target specifications. 


The program has been successful in reducing the cost of fuel cell stacks to less than 50 percent of the 
cost of the fuel cell system and will increase emphasis on the balance of plant in FY 201 1 . Water 
management continues to be a challenge due to extremes in ambient temperature, humidity, and 
pressures at which fuel cells must operate to ensure that the residual water in the system does not 
cause damage after shut-down if the water freezes. Projects will examine concepts for novel water 
management devices and fuel cell system configurations that facilitate water management. Fuel cell 
system performance modeling will optimize water management device concepts and configurations, 
and ensure development of robust solutions. Third-party evaluation of fuel cell stacks and systems 
will increase as these technologies mature. 


In FY 201 1, portable power R&D will focus on materials such as the anode, cathode, and membrane 
improvements for fuel cells that convert methanol to electrical power. Anode and cathode catalyst 
loading for portable power fuel cells will be reduced, while improving catalytic activity and 
durability. Membrane R&D wilt be directed to reduce crossover and increase proton conductivity. 
Small and durable low power pumps, fans, and power conditioning components for use in portable 
power systems will be developed for reliability and packaging. 

R&D for auxiliary power applications will focus on developing fuel cell systems for heavy duty 
trucks as an alternative to idling the main diesel engine for providing overnight power to the truck’s 
cab. The fuel cell APUs (auxiliary power units) will supplement the technologies developed in VTP’s 
21CTP which does not include fuel cells. Since solid oxide fuel cell (SOFC) technology is more 
compatible with heavy fuels than polymer electrolyte fuel cells technology, SOFC technology is being 
developed for these APU applications in coordination with FE’s SOFC R&D effort. Cell 
conductivity, catalyst performance, and chemical degradation issues will also be addressed. In 
FY 201 1, SOFC hardware will be tested for potential application as an APU on heavy duty trucks. 
Results from these tests will help to assess the impact of the critical issues on SOFC performance and 
to direct future R&D efforts. 

Fuel processors are developed for applications that have preference for a particular type of fuel at the 
point-of-use. DOD for instance, has a very strong preference for diesel or IPS (jet fuel) for logistical 
reasons and because the stability of these fuels in combat situations is well understood. There is also 
preference to supply APUs with the same fuel as the primary/propulsion system for logistical reasons, 
and because multiple fuel types are not presently available at all refueling locations. In some cases, 
such as wastewater treatment plants, specific sources of energy are co-located with electric loads. 

Fuel processing at point-of-use can reduce the delivery costs of fuel in dollars, energy, and emissions. 

Processing conventional fuels (such as natural gas, propane, methanol, ethanol, biomass derived 
liquids, or diesel) allows direct hydrogen fuel cells to be used in locations where hydrogen is not yet 
available. The option of using a variety of fuels to power fuel cells contributes to energy 
independence. 

Activities may include promoting early adoption of fuel cell systems to validate performance, 
durability, and reliability through field testing. The Fuel Cell Systems R&D effort is supported by 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


multiple Research & Development Investment Criteria factors: address market barriers and provide a 
public benefit; build on existing technology and complement current R&D; incorporate industry 
involvement in planning, industry cost-sharing, performance indicators, and "off ramps"; and 
conducts competitive awards and peer reviews. 

In addition, these funds may be used to support efforts such as EPAct 2005 and EISA requirements; 
peer reviews; data collection and dissemination; and technical, market, economic, and other analyses. 


SBIR/STTR 0 2,011 1,689 

No funds were transferred to the SBIR and STTR programs in FY 2009 or FY 2010 because this is a 
new key activity. The amount shown in FY 2011 is the estimated requirement for the continuation of 
the SBIR and STTR programs. 

Total, Fuel Cell Systems R&D 80,068 77,482 67,000 


Explanation of Funding Changes 

FY 201 1 vs. 
FY2010 
($ 000 ) 

Fuel Cell Systems R&D 

Fuel Cell Stack Component R&D, Distributed Energy Fuel Cell Systems, 

Transportation Fuel Cell Systems and Fuel Processors R&D were consolidated into the 

new Fuel Cell Systems R&D sub-program. The comparable decrease from the FY 

20 1 0 appropriation is $ 1 0, 1 60, which will reduce funding for portable power and 

auxiliary power unit applications and certain stack components such as bipolar plates 

and membranes, due to recent progress. - 1 0, 1 60 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities and projected allocation among activities. -322 

Total Funding Change, Fuel Cell Systems R&D -10,482 
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Hydrogen Fuel R&D 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Hydrogen Fuel R&D 

67,823 

45,750 

38,936 

SBIR/STTR 

0" 

1,250 

1,064 

Total, Hydrogen Fuel R&D 

67,823 

47,000 

40,000 


Description 

Hydrogen Fuel R&D is a new subprogram that combines previous efforts in Hydrogen Production and 
Delivery R&D, and Hydrogen Storage R&D subprograms. Hydrogen Fuel R&D focuses on materials 
research and technology to address key challenges to hydrogen production, delivery and storage, and to 
enable low cost, carbon-free hydrogen fuels from diverse renewable pathways. The effort encompasses 
small-scale hydrogen production through renewable liquids reforming and electrolysis, and large-scale 
centralized production through biomass gasification, wind and solar-powered electrolysis, solar driven 
high temperature thermochemical cycles, as well as biological and direct photoelectrochemical 
pathways. This subprogram also includes technologies for hydrogen transportation and distribution to 
the end user and the end user operations of compression, storage and dispensing. 

The hydrogen storage component of this key activity focuses on the R&D of materials approaches that 
enable widespread commercialization of fuel cell systems for diverse applications across stationary, 
portable and transportation sectors. R&D is conducted on low-pressure, materials-based technologies, 
and will also explore advanced conformable and low-cost tank technologies for hydrogen storage 
systems to meet performance targets. 

In addition, the project portfolio for Hydrogen Fuel R&D applies to energy storage systems that enable 
intermittent, renewable energy resources and combined heat, hydrogen, and power (CHHP) 
applications. 

Benefits 

Hydrogen Fuel R&D supports the mission of HFCT by addressing critical challenges and developing 
new and advanced technologies to produce, deliver and store hydrogen from diverse domestic 
renewable resources. The benefits of the R&D will impact diverse applications such as stationary, 
portable and transportation systems, and includes the lowering of hydrogen cost on a oents/mile basis 
to a level less than or equivalent to gasoline used in conventional or hybrid vehicles.*’ The hydrogen 
production research will reduce the projected costs of hydrogen, which contributes to DOE’s strategic, 
security, economic, and envirotunental goals. In addition, benefits include the ability to produce 
hydrogen using advanced technologies such as reforming of bio-derived liquids in a single step 


* In FY 2009, $1 ,229,1 10 was transferred to the SBIR program from funding comparable to the FY 201 1 Request, and 
$147,890 was transferred to the STTR program from funding comparable to the FY 201 1 Request. 

" The hydrogen cost goal range of $2.00 to $3.00 per gasoline gallon equivalent (gge) is independent of the production 
pathway and is based on the National Academies’ fuel efficiency improvement factors for fuel cell vehicles relative to 
gasoline and gasoline hybrid vehicles and the Energy Information Administration’s “High A Case’’ 2015 gasoline price 
projection. This methodology will make hydrogen fuel less than or equivalent to gasoline on a cents-per-mile basis. 
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reaction to greatly improve efficiencies, microbial assisted electrolysis to surpass conventional 
electrolysis approaches, and direct conversion of solar energy to hydrogen such as using 
photoelectrochemical approaches, thereby completely eliminating conventional electrolysis. 

Fuel storage is a key enabling technology for the advancement of hydrogen and fuel cell technologies 
for stationary potver, portable power and transportation applications. The FY 201 1 focus will be the 
continuation of current storage engineering R&D and materials R&D activities from a small number of 
remaining storage material projects. The storage materials activities, which offer the ability to store 
hydrogen at higher energy densities than liquid hydrogen (71 g/L) by using solid-state materials 
approaches that do not require the high pressure of today’s conventional storage tanks and may be able 
to store hydrogen at close to room temperatures, will include development of novel adsorptive materials 
that can potentially triple hydrogen storage capacity at four times less cost than conventional carbon 
fibers. 

The research will enable the system volumetric (kWh/L) and gravimetric (kWh/kg or % by weight) 
storage capacities (while meeting cost targets) to be improved as indicated below. 

Hydrogen Storage Performance Metrics (by fiscal year) 


2003* 

2004 

2005 

2006 

2007 

2008 

2009" 

2010 

2011 


Materials-Based 

Volumetric (kWh/L) 

Target 





1.2 

1.2 

0.9 

0.9 


Actual 

0.5 

0.6 

0.65 

0.8 

0.8 

0.8 

0.8 



Gravimetric (% by weight) 

Target 

1 

1.7 


2.5 

4.5 

4.5 

4.5 

4.5 


Actual 

1 

1.7 

1.9 

2.3 

3.0 

3.0 

3.4 




Detailed Justification 


Hydrogen Fuel R&D 


(dollars in thousands) 


FY 2009 


FY2010 


FY 2011 


67,823 


45,750 


38,936 


The Hydrogen Fuel R&D subprogram combines the activities of the former Hydrogen Production & 
Delivery and Hydrogen Storage subprograms and refocuses the portfolio on 


* 2 kWh/kg = 6 percent hydrogen by weight. 6 percent hydrogen by weight storage system contains 6 kg of hydrogen in a 
system weighing 100 kg. 1 kg of hydrogen contains 33.3kWh (on a lower heating value basis), so 6 kg contains 
approximately 200kWh. A 200 kWh hydrogen/l 00 kg system = 2kWh/kg. 

Revised 2010 targets are 1.5 kWh/kg(4.5 percent by weight) and 0.9 kWh/L; revised 2015 targets are 1.8 kWh/kg (5.5 
percent by weight) and 1 .3 kWh/L and “Ultimate” full light-duty vehicle fleet targets are 2.5 kWh/kg (7.5 percent by weight) 
and2.3kWh/L. 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


breakthrough technologies and materials R&D to enable hydrogen production, delivery and storage 
for diverse fuel cell applications. It includes materials research for hydrogen production ftom 
renewables (e.g. photoelectrochemical and biological), materials development for pipelines and tanks, 
and materials for low pressure hydrogen storage. 


Fuel Production and Delivery 

The focus of production R&D will be on materials and process development to enable hydrogen 
production from diverse renewable resources with emphasis on reforming of bio-derived liquids. 

This effort will include reforming ethanol, sugars, and bio-oil and further development of aqueous 
phase reforming (APR) which has the potential to produce hydrogen in a one step, low temperature 
(~250°C) process. The program will also focus on electrolysis capital cost reduction through novel 
approaches and improvements in both PEM and alkaline electrolyzers. Wind and solar-powered 
electrolysis research will include advanced power electronics interface components and independent 
testing of new electrolyzer technology under renewable power scenarios. 

Existing projects in the other renewable production pathways will be funded to develop breakthrough 
technologies and materials for large-scale centralized hydrogen production. In solar high-temperature 
water splitting, the program will continue development of two chemical cycles in the laboratory and 
then select one cycle for a small-scale, on-sun test by 2014. The program will collaborate closely on 
this effort with EERE’s Solar Energy Technologies Program. 

In photoelectrochemical water splitting hydrogen production, HFCT will continue to evaluate 
materials and systems and identify functional requirements for auxiliary devices. In collaboration 
with DOE’S Office of Science, the program will complete development of photoelectrochemical 
materials and evaluate device configurations that are projected to achieve 2015 and 2020 program 
targets. Also in collaboration with the Office of Science, research will continue on biological micro- 
organism systems to achieve breakthroughs in hydrogen production efficiency using photolytic, 
photosynthetic, fermentation, and microbial electrolysis pathways. 

In the hydrogen delivery area, the program will conduct research to reduce capital costs and increase 
energy efficiency of hydrogen delivery systems. The focus in FY 201 1 will be on development of 
glass fiber composites and novel concepts to enable development of low cost hydrogen delivery. 

This effort will include coordination with DOT to facilitate the infrastructure required for the 
Hydrogen and Fuel Cell Bus Initiative. 


Fuel Storage 

To address the critical challenge of hydrogen storage for stationary, portable and transportation 
applications, the program will continue with its overarching strategy to conduct R&D through the 
framework of competitively awarded projects, which includes teams of university, industry and 
Federal Laboratory partners. These efforts will focus on applied, target-oriented research of 
advanced concepts, iimovative chemistries and novel materials, with the potential to meet the 
following technical goals by 20 1 5: storage density of 1 .8 kWh/kg (5.5 percent hydrogen by weight) 
and 1.3 kWh/L or 40 g/L. These goals represent usable specific energy from hydrogen and energy 
density, respectively, from an entire storage system (including all hardware and materials), and are 
comparable to a greater than 300 mile driving range for light duty vehicles. Advanced concepts 
include high-capacity metal hydrides, chemical hydrogen storage materials including solid and 
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(dollars in thousands) 

FY2009 FY2010 FY2011 

liquid chemical hydrogen carriers and boron-based materials, sorbents including novel metal-carbon 
hybrids, metal-organic framework materials, polymers, and other nanostructured high surface area 
materials, as well as novel material synthesis and treatment processes. Building on the research 
conducted through the end of FY 2010, R&D will focus on the most promising material technologies 
down-selected from the overall portfolio at the end of FY 2010 that have the potential to meet the 
DOE 2015 system target. Research on material concepts with the potential to meet the ultimate 
DOE targets of 7.5 percent hydrogen by weight will also continue. 

The applied R&D will be closely coordinated with the DOE Office of Science basic research efforts. 
Metal hydride research focuses on developing novel high-capacity materials that have the potential to 
meet the 2015 system targets. The R&D investment will focus on improving the volumetric and 
gravimetric capacities, reaction thermodynamics, and the transient performance of a fraction of the 
potential material candidates. Long-term cycling effects will also be investigated. 

Chemical hydrogen storage research focuses on developing high-capacity materials that have the 
potential to meet the 2015 system targets. The applied R&D investment focuses on improving 
volumetric and gravimetric capacity, transient performance, other system performance requirements 
and the efficient regeneration of the spent storage material. 

Research on sorbents focuses on innovative ways to store hydrogen with lower binding energies (as 
compared to metal hydrides and chemical hydrides) to enable close to room temperature storage at 
nominal pressure to meet the 2015 system targets. Following the FY 2009 materials down-select 
decision, the sorbent portfolio will focus on improving the volumetric capacity, reaction 
thermodynamics, and the transient performance of materials. 

Engineering research focuses on utilizing the storage system requirements for light-duty vehicles to 
design innovative components and systems with the potential to meet DOE performance and cost 
targets. Efforts will continue to develop engineering and system models that address both subsystems 
and the fuel cycle. 

All of the material studies include a diverse set of material reactivity properties that generate critical 
information for a safe, commercially viable technology. Independent testing to validate materials 
performance for selected materials will also be continued. Through storage systems analysis and 
engineering activities, the program will rigorously assess the emerging technologies based on 
performance, cost, life-cycle energy efficiencies, and environmental impact. 

In addition, these funds may be used to support efforts such as such as EPAct 2005 and EISA 
requirements, peer reviews; data collection and dissemination; and technical, market, economic, and 
other analyses. 

SBIR/STTR 0 1,250 1,064 

Nafunds were transferred to the SBIR and STTR programs in FY 2009 and FY 2010 because this is 
a new key activity defined in the FY 201 1 budget request. The FY 2011 amount shown is the 
estimated requirement for the continuation of the SBIR and STTR programs. 

Total, Hydrogen Fuel R&D 67,823 47,000 40,000 
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Explanation of Funding Changes 


FY2011 vs. 
FY 2010 
($ 000 ) 


Hydrogen Fuel R&D 

This activity consolidates and refocuses efforts in the former subprograms of 
Hydrogen Production and Delivery R&D and Hydrogen Storage R&D. By focusing 
the new Hydrogen Fuel R&D key activity to address critical challenges of hydrogen 
production, delivery and storage relevant to diverse applications, the proposed 
budget is more streamlined and will have more near-term impacts than the previous 
structure. The current structure is more focused on materials R&D and advanced 
concepts that have potential to achieve the targets required for long-term viability of 
fuel cell technology across stationary, portable and transportation sectors. The 
comparable decrease from the FY 2010 appropriation is $6,814, which will defer 
funding for new materials R&D for long-term hydrogen delivery technologies. 

Funding is retained for key activities in materials R&D such as metal hydrides, 

sorbents, and engineering for hydrogen storage as well as production and delivery 

R&D for materials and processes for hydrogen from renewable resources. -6,814 

SBHt/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities and projected allocation among activities. -186 

Total Funding Change, Hydrogen Fuel R&D -7,000 
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Systems Analysis 
Funding Schedule by Activity 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 


Systems Analysis 

7,520 

5,408 

4,867 

SBIR/STTR 

0 

148 

133 

Total, Systems Analysis 

7,520 

5,556 

5,000 


Description 

The Systems Analysis subprogram supports program decision-making by evaluating the risks and 
benefits of fuel cell technologies and pathways. These efforts clarify the economic, environmental, and 
energy security benefits of fuel cell applications, guide RDD&D priorities, and facilitate the 
formulation of targets for various technology components. Key outcomes of Systems Analysis include 
determining cost drivers, identifying technological gaps, validating research results, assessing market 
growth and job creation, and quantifying the reduction of greenhouse gas (GHG) emissions and 
petroleum use. Analysis conducted for various fuel cell applications considers parameters such as the 
type of fuel cell technology, the energy pathway, policy, and consumer preference. 

The Systems Analysis subprogram applies specific technologies and their combinations to national and 
global-scale implementation scenarios. Investigations include the effects of different policy options, 
infrastructure and resource analysis, consumer choice, and market penetration. Additionally, Systems 
Analysis conducts risk analysis for HFCT subprograms to determine the probability of meeting program 
targets, and the influence subprogram resources have in realizing the economic, environmental, and 
energy security benefits of hydrogen and fuel cell technologies. 

Benefits 

The Systems Analysis subprogram provides the analytical and technical basis for informed decision- 
making for the Fuel Cell Systems R&D direction and prioritization. Systems Analysis is an essential 
component of the program that contributes to: understanding and assessing market growth and job 
creation; technology needs and progress; potential environmental impacts; and the energy-related 
economic benefits of fuel cells across applications and for multiple fuel pathways. This analysis 
assesses technology manufacturing and market uptake, R&D gaps, planning and budgeting, and 
interactions with other energy domains. The subprogram results provide metrics for multiple 
components, subsystems and systems that are needed to determine customer requirements. Results also 
support annual updates to key program planning documents that provide the current direction and 
planned milestones for the program. 

The subprogram is supported by multiple Research Development Investment Criteria (RDIC) factors: 
build on existing technology and complements current R&D; incorporate industry involvement in 
planning, industry cost-sharing, and performance indicators; and conduct competitive awards and peer 
reviews. 


Energy Efficiency and Renewabie Energy/ 

Hydrogen and Fuei Cell Technologies/ 

Systems Analysis Page 81 FY 2011 Congressional Budget 


54928A 


3/15/2010 



996 


Detailed Justification 


Systems Analysis 


(dollars in thousands) 


FY2009 


FY2010 


FY 2011 


7,520 


5,408 


4,867 


Systems Analysis provides the analytical and technical basis for determining technology gaps for 
R&D prioritization. The subprogram will quantify energy efficiency, economic, and environmental 
benefits of fuels across applications and for multiple &el pathways, and optimize cross-cutting 
synergies with other renewable technologies. In FY 2011, the subprogram will continue the 
development of new analytical models and tools to help quantify GHG, criteria pollutants and 
petroleum use reduction benefits, and identify research, environmental, and economic gaps for various 
applications, such as materials handling, stationary and portable power, and CHP. The new models, 
combined with existing systems analysis models, will enable the program to identify: resource 
limitations; options and opportunities for stationary power production from fuel cells; renewable fuel 
supply evolution; inffastmcture issues and limitations; and the potential environmental impacts of 
wide scale commercialization. The environmental benefits of utilizing renewable fuels such as 
landfill gas, biogas and extraneous gas for stationary fuel cells will be assessed on a well-to-wheel 
basis. The subprogram will also evaluate the impact of fuel quality on stationary fuel cells to 
determine the cost and emission tradeoffs of fuel purification to fuel cell performance. 

Building on efforts completed in FY 2010 to upgrade the Macro System Model (MSM), which 
provides overarching analysis for the program, additional linkages will be developed in FY 201 1 to 
provide near- and mid-term analytical capabilities to evaluate the effects of integrating stationary fuel 
cells into the electricity supply sector on the energy market and job creation . 

In collaboration with the Fuel Cells Systems R&D subprogram, the Systems Analysis subprogram 
will: 

• Develop models for program analysis with emerging cost, performance, yield and environmental 
information from independent reviews and research projects. Model experts and project 
representatives will perform required model upgrades to improve model capabilities and 
representation of actual technology performance; 

■ Provide system analysis support and input for all the program elements such as go/no-go 
decisions; 

• Assess market penetration, job creation and opportunities for fuel cell applications in the near 
term, such as materials handling, backup power, and residential CHP markets; and 

• Update and maintain the Analysis Portfolio, the prioritized analysis list, and the Analysis 
Resource Center database, to ensure analysis consistency and transparency. The program will also 
update the Systems Analysis Plan, Technical Requirements Document and the Multi-Year 
Research, Development and Demonstration Plan. 


Integration of stationary fuel cell power generation for the electrical sector will be examined to 
determine the potential benefits of and synergistic impact on cost and GHG reductions. Cross-cutting 
analysis of tradeoffs and synergies amongst regions for infrastructure and resource availability will 
be completed. Market studies, including an assessment of the opportunities for early market 
applications of fuel cells and the resulting impacts on job growth will also be conducted. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


The effects of a Federal fuel cell acquisition program on fuel cell cost reduction and job creation will 
be estimated. Program element risk analysis will be conducted to evaluate progress towards program 
targets and goals. In addition, these funds will be used to support peer reviews as required. 


SBIR/STTR 0 148 133 

In FY 2009, $172,1 16 and $20,709 were transferred to the SBIR and STTR programs respectively. 
The FY 2010 and 201 1 amounts shown are estimated requirements for the continuation of the SBIR 
and STTR programs. 


Total, Systems Analysis 


7,520 5,556 5,000 


Explanation of Funding Changes 

FY 20 11 vs. 
FY 2010 
($ 000 ) 


Systems Analysis 

Updates to the Systems Analysis Plan; Technical Requirements Document; and the 

Multi-Year Research, Development and Demonstration Plan are expected to be largely 

completed with FY 2010 funds, and will not need additional funding in FY 201 1 . -541 

SBIRfSTTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities and projected allocation among activities. - 1 5 

Total Funding Change, Systems Analysis -556 
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Market Transformation 
Funding Schedule by Activity 
(Non-comparable, as-Appropriated, Structure) 


(doUars in thousands) 


FY2009 


FY 2010 


FY20U 


Market Transformation 
Safety and Codes & Standards 
Education 
SBIR/STTR 

Total, Market Transformation 


4,747 15,005 8,899 

0 8,592 0 

0 2,000 0 

0 268 101 

4,747 25,865 9,000 


Funding Schedule by Activity 
(Comparable funding in the FY 2011 Request) 


Market Transformation 
SBIR/STTR 

Total, Market Transformation 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 

4,747 

25,597 

8,899 

0 

268 

101 

4,747 

25,865 

9,000 


Description 

The goal of the Market Transformation subprogram is to accelerate the commercialization of fuel cell 
technologies to realize the benefits that are enabled by HFCT RD&D. To achieve this goal, Market 
Transformation works to eliminate non-technical barriers by facilitating the development of safe 
practices, codes and standards, raising public awareness, and stimulating the market and industry by 
providing financial assistance for demonstrating fuel cells in early-market applications. A structure 
change is proposed in FY 201 1 that consolidates the previous Safety and Codes & Standards and 
Education activities along with previous early-market activities in Market Transformation, although 
funding for educational activities is deferred in FY 201 1, 
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Safety, Codes & Standards 

Underlying research to enable the development of technically sound codes and standards for the safe 
use and transport of alternative fuels (including hydrogen) is essential for the commercialization of fuel 
cells that use alternative fuels. This effort also supports the development of global technical regulations 
for fuel cell applications. Global consistency in standards will ensure that different technologies will 
not need to be developed for each region of the world. The drafting and adoption of alternative fuel 
codes and standards is supported through the development of alternative fuel characterization and 
behavior data, as well as through limited direct support of standards development organizations and 
codes development organizations. Alternative fuel release data and incident scenario analysis will 
support a quantitative risk assessment approach for codes and standards development activities focused 
on enabling technology readiness. 

Early Market Activities 

To facilitate early adoption of hydrogen and fuel cell technologies, HFCT has used cost-shared projects 
with partners from industry and government agencies (Federal, State and local) to deploy fuel cell 
systems in stationary and specialty vehicle applications while collecting data on operations and 
performance. For example, HFCT has coordinated with the Defense Logistics Agency (DLA) on the 
demonstration of fuel cell forklifts in their distribution centers both across the U.S. and abroad. DLA is 
the main provider of fuel and supplies for the Department of Defense and several civilian agencies. The 
demonstration has allowed collection of operations and performance data on fuel cells under real-world 
conditions, providing valuable feedback to manufacturers and the R&D program. Further funding for 
these early-market activities is deferred in FY 201 1 in order to focus on critical safety, codes, and 
standards issues. 

Education 

Lack of awareness and information among the public and potential buyers is another barrier to the 
commercialization of fuel cells. The Market Transformation subprogram has disseminated information 
on fuel cell and fuel safety information and the merits of fuel cell technologies, although funding for 
educational activities is deferred in FY 2011. The activity may, in the future, also support workforce 
development activities for training the workforce to design, build, install, commission, repair, service, 
or decommission fuel cell systems as these systems are further developed. 

Benefits 

By increasing the volume of product purchases for early-market applications, FY 2009 Recovery Act 
and FY 2010 early-market activities have allowed domestic fuel cell manufacturers to accelerate 
development of high- volume and low-cost manufacturing capability, establish a component and 
material supplier base, and lower the cost of fuel cell power systems through manufacturing economies 
of scale. High-volume purchases exercise the processes required for commercialization beyond a fuel 
cell developer’s R&D operations, and provide developers valuable experience for streamlining 
operations and resolving problems that occur in these processes. These processes have included the 
interaction of fuel cell developers with component and material suppliers, distributers, technicians that 
install and service equipment, end-users, and state and local code officials. Through real 
implementation of fuel cell technologies, early-market activities have included the assessment of 
infrastructure, codes and standards, financing and training needs required for large-scale 
commercialization. Based on these assessments, early-market activities more directly facilitate 
validation, codes and standards, education activities. 
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Stationary power provides a significant opportunity for fuel cells in near-term markets such as prime 
distributed power, emergency backup power, and residential or small commercial CHP units. In 
addition, specialty vehicles for material handling, i.e. lift trucks, auxiliary power units (APUs) for 
refrigeration, and long haul trucks are promising near-term applications. Each of these applications has 
the potential for a significant impact on U.S. energy use. Recovery Act and FY 2010 appropriations for 
Market Transformation focused on material handling equipment and backup power. In FY 201 1, the 
subprogram will focus on auxiliary power and new primary stationary power applications (e.g. 
residential and small commercial CHP systems). 

Material Handlins 

The market for forklifts was $3.2 billion in 2003 and is projected to grow to $5.2 billion in 2013. 

Current and projected market share of battery-powered forklifts is approximately 58 percent of the total 
forklift market.* Compared to battery-powered forklifts, fuel cell demonstrations show that fuel cells 
offer longer runtime, faster return to service, and constant power. This leads to higher productivity as 
fuel cell powered trucks can run at full speed 24 hours, seven days a week and can be refilled in less 
than a minute. Fuel cell lift trucks also have shown lower operating costs as the need for battery rooms 
is eliminated, creating more warehouse space. Compared to ICE-powered forklifts, fuel cell-powered 
lift trucks emit no criteria pollutants. Customer payback for fuel cell powered fork lifts has been 
estimated at less than two years, which is stimulating market demand without subsidies and outside of 
early Federal demonstration programs. For example. Central Grocers has 220 fuel cell lift trucks in one 
of its facilities handling all of its products with no Federal government interaction.*’ 

Backup Power 

The primary criteria for backup power purchasers are cost and reliability. A prime example is backup 
power for the telecom industry. Requirements are for six to eight hours of operation for backup 
generators, to a week or more to cover extended outages. Battery back-up systems provide power at the 
low end of the required time. Fuel cell systems are being commercially deployed, have shown excellent 
reliability, and can be less expensive than battery systems on a life-cycle basis, even without tax credits. 
Several hundred backup power systems are currently planned by industry (e.g., Sprint, AT&T) as a 
result of funding through the Recovery Act. It is estimated that the total U.S. market potential per year 
for 5kW fuel cell backup power units ranges between 130,000 and 190,000 units, or $2 to S3 billion.* 

Auxiliary Power Units kAPUs) 

Long haul truck and locomotive idling consumes greater than 1 billion gallons of diesel fuel annually, 
resulting in 1 1 million tons of CO 2 , 200,000 tons of NOx and 5,000 tons of particulate matter emitted. 
The average class-8 sleeper truck idles 1,456 hours per year. The market for APUs on long-haul trucks 
is expected to increase substantially due to anti-idling legislation aimed at reducing these emissions. 
Fuel cell APUs can provide the electricity needed at much higher efficiencies and with much lower 
emissions. Cummins Power generation has calculated that a long-haul truck uses 2,000 gallons of 
diesel per year idling to run electrical loads off the main engine/generator, at an efficiency of about 
three percent. An SOFC APU running at only 20 percent efficiency would reduce this to 230 gallons 


* “Market Opportunity Assessment for Direct Hydrogen PEM Fuel Cells in Pre-Automotive Markets.” Battelle. May 2007; 
http;//www.hydrogen.energy.gov/p<lfs/review07/fc_26_mahadevan.pdf 
“Plug Power in the Marketplace.” Plug Power. June 2009; 
http://www.usfcc.coni/resources/HouseBriefing_Plug_FritzIntwala6. 1 2.09.pdf 
' Fuel Cells in Distributed Telecom Backup.” Citigroup Global Markets. August 2005; 
http://www.fuelcells.org/info/library/CitiGroupStationary-backup.pdf 
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per year, while an SOFC APU running at the DOE target 35 percent efficiency would reduce the 
consumption to 210 gallons.* In addition, APUs for truck refrigeration can provide similar energy 
savings. Diesel-flieled SOFC APUs are in the development stage, with units scheduled to be 
demonstrated in 2010. 

Prime Power (Distributed Generation) 

Distributed generation fuel cells are being sold in the marketplace today albeit at relatively high capital 
costs. Molten carbonate fuel cell (MCFC) systems are on the market for 300 to 3,000 kW applications. 
Existing installations operate on natural gas or bio-gas such as waste water treatment bio-gas. Electric 
efficiency is reported to be 47 percent.*’ Because of the relatively high temperature of operation (600- 
VOO^C), high-quality waste heat is available for process or environmental (e.g., hot water) use. When 
the waste heat is captured and used, overall fuel efficiencies can be as high as 85 percent. 

Phosphoric acid fuel cell (PAFC) systems are available in modules of 400 kW electric with strong CHP 
capabilities. Overall efficiencies of 80 percent or more can be realized.' Dozens have been installed 
world-wide and have demonstrated high efficiency, reliability, and availability. Capital cost is also 
relatively high with PAFCs. 

Residential CHP 

Fuel cells can provide electrical power and heat for hot water and space heating at a substantial cost 
savings (20 to 40 percent) where power and heat requirements are well matched, i.e., low natural gas 
cost, high electric rates. In addition, when configured properly, the system could also provide cooling 
duty. These units are especially attractive in areas with a high spark spread (ratio of electricity rates to 
natural gas costs). It is estimated that the available market in the U.S. is about 400,000 units per year."* 
Systems for residential CHP service are poised to enter the commercial market in the near-term. Japan 
demonstrated over 3,000 IkW units operating on natural gas, LPG, kerosene, and city gas. This fleet 
achieved an average energy savings of about 774 MJ per month and GHG reductions of 85 kg CO 2 per 
month.' 


■ “Diesel Fueled SOFC Systems for Class 7/Class 8 On-Highway Truck Auxiliary Power.” Cummins Power Generation. 

May 2009; http://hydrogen.energy.gov/pdfs/review09/fc_43_norrick.pdf 

' “Matching Federal Government Energy Needs with Energy Efficient Fuel Cells.” US Fuel Cell Council. April 2007: 
http://wwwl.eere.energy.gov/hydrogenandfuelcells/pdfs/fuel_cell_mtng_spitznagel.pdf 

' “ETV Joint Verification Statement.” Environmental Technology Verification Program, Environmental Protection Agency: 
http://www.nyserda.org/publications/ETV%20Repotts/7009_ETV_vs_utc.pdf 
* “Plug Power in the Marketplace.” Plug Power. June 2009: 
http://www.usfcc.com/HouseBriefing_Piug_Fritzlntwala6. 1 2.09.pdf 

' “Current Status of the Large-Scale Stationary Fuel Cell Demonstration Project in Japan.” New Energy Foundation. 
November 2006; 

http://www.fuelcellseminar.com/assets/pdf72006/Friday/lF/Nishikawa_Shinji_I020_lF_520(rv2)approvcd.pdf 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY20I0 


FY20n 


Market Transformation 4,747 25,597 8,899 

Safety, Codes & Standards 

In FY 2011, the Market Transformation activity will quantify the effects of fuel contaminants on fuel 
cell system components to support development of fuel quality standards, and will develop analytical 
methods to allow cost-effect verification of fuel purify. Metering technologies will also be supported 
to allow accurate measurement of delivered fuel. DOE will collaborate with DOT, EPA, NIST and 
other government agencies to ensure that fuel, fuel storage and dispensing standards development 
proceeds in agreement with existing regulatory authorities. The cooperating agencies will maximize 
available resources and expertise in areas such as alternative fuel vehicle dispensing measurement 
(NIST), vehicle safety (DOT National Highway Traffic Safety Administration) and international 
standards development (DOT, EPA). Analysis of potential accident scenarios to identify both 
potential alternative fuel systems weaknesses and to identify the R&D required to improve systems 
safety will also be conducted. The accident scenarios report will help guide a risk analysis effort that 
uses probabilistic risk analysis and failure modes affects analysis methods to quantitatively estimate 
systems risk. Risk assessment activities will provide information to guide the codes and standards 
development process. This information also will be made available to key industry stakeholders, such 
as fuel providers and insurers. 

FY 2011 funding will facilitate the development of computational fluid dynamics models to support 
the risk assessment activities for fueling, production infrastructure, and transportation of alternative 
fuels in tunnels, garages, and other confined spaces. The activity will also conduct comprehensive 
R&D to characterize the release of alternative fuels when impeded by various obstacles/equipment to 
provide the input necessary to determine codes for setback distances. In addition, the PNNL 
Hydrogen Safety Panel will continue to monitor the safety of DOE hydrogen projects. The panel will 
conduct site visits, interviews and safety plan reviews of all DOE funded hydrogen projects. 

In addition to R&D for safety, this activity will include training for fire fighters and fire department 
training coordinators, law enforcement personnel, and emergency medical technicians, as well as code 
officials, fire marshals, city planners. State government representatives, and other fuel cell users. 
Training for first responders and code officials facilitates the approval and implementation of fuel cell 
projects using alternative fuels. In FY 2011, training for first responders will update and expand the 
availability of DOE’s “Introduction to Hydrogen Safety for First Responders.” Building on prior year 
efforts, DOE will also expand the implementation and deployment of an introductory course designed 
specifically for code officials. Working with partners, the course will be made available to a national 
audience through distance learning and targeted, in-person training workshops in critical needs areas. 
Earlv-Market Activities 

Under the Market Transformation subprogram element, DOE has coordinated with the Defense 
Logistics Agency (DLA) on the demonstration of fuel cell forklifts. As the main provider of fuel and 
supplies for the Department of Defense, as well as several civilian agencies, DLA supports a vast 
infrastructure of distribution centers across both the U.S. and abroad. By introducing fuel cell 
forklifts into their distribution centers, DLA is capitalizing on an excellent opportunity for testing fuel 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


cells under real world conditions and provides feedback to manufacturers. Operations and 
performance data of the fork lifts have been collected and analyzed. 

To facilitate early adoption of hydrogen and fuel cell technologies, the Market Transformation 
subprogram has used cost-shared projects with partners from industry and government agencies 
(Federal, State and local) to deploy fuel cell systems in stationary and specialty vehicle applications. 
By leading the market in adoption of technologies that are near-viable commercially, Federal 
Agencies play a critical role in enhancing the market introduction of superior technologies. HFCT 
has coordinated with DOD in deploying fuel cell lift trucks in several locations and supports Federal 
deployments for backup power applications. All projects have incorporated a data collection element, 
providing important third-party test data that validate performance characteristics and help to increase 
consumer acceptance of fuel cell technologies. 

Funds may be used to support efforts such as peer reviews; data collection and dissemination; and 
technical, market, economic, and other analyses. 

SBER/STTR 0 268 101 

In FY 2009, no funds were transferred to the SBIR and STTR programs. The FY 2010 and 2011 
amounts shown are the estimated requirements for the continuation of the SBIR and STTR 
programs. 

Total, Market Transformation 4,747 25,865 9,000 
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Explanation of Funding Changes 

FY20H vs. 
FY 2010 
($ 000 ) 

Market Transformation 

Safety, Codes and Standards activities are consolidated within this Market 

Transformation subprogram; however, that increase is offset by deferring early-market 

activities that constituted the Market Transformation budget in prior years. No funding 

for education activities is requested in FY 2011. The comparable decrease from the 

FY 2010 appropriation is $16,698, which will allow critical safety, codes and standards 

activities to continue while deferring funding for fuel cell deployment, real-world data 

collection for early market applications, and education activities. -16,698 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities and projected allocation among activities. - 1 67 

Total Funding Change, Market Transformation R&D -16,865 
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Manufacturing R&D 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Manufacturing R&D 

4,480 

4,867 

4,867 

SBIR/STTR 

0’ 

133 

133 

Total, Manufacturing R&D 

4,480 

5,000 

5,000 


Description 

The Manufacturing R&D subprogram will support the development of manufacturing processes in 
parallel with technology development critical for hydrogen and fuel cell components and systems. 
Through R&D, the subprogram develops and demonstrates technologies and processes that will reduce 
the cost of components and systems for fuel cells, storage, and hydrogen production for near term 
markets. The program’s activities will address the challenges of moving the technology from the 
laboratory to the assembly line. The near-term goal for early markets is to lower fuel cell stack 
manufacturing cost by $ 1 ,000/kW from $3,000/kW to $2,000/kW. Research will be conducted in 
coordination with the Department of Commerce and OSTP’s Interagency Working Group on 
Manufacturing R&D. The subprogram will address an array of fabrication and process techniques 
amenable to high volume production of fuel cells, hydrogen production, delivery, and storage 
components and systems. An R&D technology roadmap was developed with industry to identify 
critical technology development needs for high volume manufacturing of fuel cell and hydrogen 
systems. The subprogram's initial focus will be manufacturing processes and techniques that are 
synergistic in terms of cross-cutting applications, such as high volume membrane fabrication techniques 
for both fuel cell stacks and electrolyzers. 

Benefits 

Manufacturing R&D supports the mission of HFCT by developing advanced fabrication and process 
technologies to meet the cost targets of critical hydrogen and fuel cell technologies. These activities 
will help realize fuel cell and hydrogen system costs that are equivalent to internal combustion engines 
and gasoline. The manufacturing technology research will focus on enabling technology readiness. 
Benefits include growing the domestic supplier base. 


” In FY 2009, $464,045 and $55,630 were transferred to the SBIR and STTR programs respectively. 

’’ “Roadmap on Manufacturing R&D for the Hydrogen Economy.” December 2005: 
http://www.hydrogen.energy.gov/pdfs/roadmap_manufacturing hydrogen_economy.pdf 
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Detailed Justification 


Manufacturing R&D 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


4,480 


4,867 


4,867 


In FY 201 1 , the subprogram will continue its collaborative research efforts involving universities, 
industry, and National Laboratories in the development of fabrication processes amenable to low-cost, 
high-volume manufacturing. Near-term activities will encompass R&D of technologies critical to an 
early start-up of high-volume commercialized products, such as: 1 ) membrane-electrode assemblies 
and gas diffusion layers for fuel cells, 2) distributed production systems and components, and 3) 
vessels for hydrogen storage and dispensing. Specific manufacturing R&D projects will be identified 
as technology roadmaps are updated. 


In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. The Manufacturing R&D 
Subprogram is consistent with the National Academies’ recommendations, and is supported by 
multiple RDIC factors; it builds on existing technology and complements current R&D in support of 
the DOE Hydrogen Posture Plan; it incorporates industry involvement in planning, industry cost- 
sharing, performance indicators, and it is competitively awarded and peer reviewed. 


SBIR/STTR 


0 133 133 


In FY 2009, $464,045 and $55,630 were transferred to the SBIR and STTR programs respectively. 
The FY 2010 and 201 1 amounts shown are estimated requirements for the continuation of the SBIR 
and STTR programs. 

Total, Manufacturing R&D 4,480 5,000 5,000 


Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 
($000) 

Manufacturing R&D 

No change. 0 

Total Funding Change, Manufacturing R&D 0 
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Technology Validation 
Funding Schedule by Activity 


Technology Validation 
SBIR/STTR 

Total, Technology Validation 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 

0 

13,005 

10,923 

0 

92 

77 

0 

13,097 

11,000 


Description 

The primary goal of this learning demonstration is to validate progress towards the Fuel Cell Systems 
R&D fuel cell durability targets. The fuel cell technology validation effort will quantify the 
performance, reliability, durability, maintenance requirements and environmental benefits of fuel cells 
under real world conditions and provide valuable information to researchers to help refine and direct 
future R&D activities related to fuel cell systems. In addition, this effort will gather and analyze data 
on hydrogen production and storage systems to identify key technology gaps and future R&D efforts in 
hydrogen fuel R&D. 

To bridge the gap between the laboratory and marketplace, technology validation is necessary to 
evaluate whether fuel cell products are ready for widespread market penetration. In these activities, fuel 
cell, fueling, and storage systems are proven in a broad range of operating environments. The systems 
are instrumented, operated as they would be by an end-user in a real environment and carefully 
observed, Results from these systems are used to guide R&D and programmatic decisions. 


Detailed Justification 


Technology Validation 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


13,005 


10,923 


In FY 2010, the scope of activities expanded to collect and analyze data from stationary fuel 
cells, especially in early market applications. This effort will continue in FY 201 1, and limited 
validation activities will be conducted to address fuel cell systems used in mass-transit, and additional 
stationary power applications. Demonstration projects continue with data collection and operation of 
backup power systems, specialty vehicles and light-duty vehicles. The program's validation 
activities will include fuel cell buses (FCB). Collaboration with the DOT includes validating fuel cell 
and hydrogen technologies in transit bus applications in coordination with the Federal Transit 
Administration, and harmonizing data collection efforts with other FCB demonstrations worldwide. 
The Hydrogen Learning Demonstration projects began in 2004 to collect real-world operational data 
on fuel cell vehicles and hydrogen refueling infrastructure. Half of the Hydrogen Learning 
Demonstration projects have completed objectives in 2010, and the remainder of the Hydrogen 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Learning Demonstration projects, which include second generation vehicles, will conclude by the end 
of 2011. 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. The Technology Validation 
Subprogram is consistent with the National Academies’ recommendations, and is supported by 
multiple RDIC factors: it builds on existing technology and complements current R&D in support of 
the DOE Hydrogen Posture Plan; it incorporates industry involvement in planning, industry cost- 
sharing, and performance indicators; and it is competitively awarded and peer reviewed. 

SBIR/STTR 0 92 77 

In FY 2009, $464,045 and $55,630 were transferred to the SBIR and STTR programs respectively. 
The FY 2010 and 2011 amounts shown are estimated requirements for the continuation of the SBIR 
and STTR programs. 

Total, Technology Validation 0 13,097 11,000 


Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

Technology Validation 

In 2010, two of the Hydrogen Learning Demonstration projects were completed, thus 

less funding is needed in FY 20 1 1 . -2,082 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities and projected allocation among activities. -1 5 

Total Funding Change, Technology Validation -2,097 
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Biomass and Biorefinery Systems R&D 
Funding Profile by Subprogram 
(Non-comparable, or as-Appropriated, Structure) 


(dollars in thousands) 


FY 2009 

FY2009 

Current 

FY 2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation® 

Appropriation 

Appropriation 

Request 


Biomass and Biorefinery Systems R&D 

Feedstock Infi-astructure 

15,092 

41,174 

36,993 

26,000 

Platforms Research and 

Development 

51,993 

65,395 

85,108 

80,000 

Utilization of Platform Outputs R&D 

147,160 

670,569 

97,899 

114,000 

Total, Biomass and Biorefinery Systems 

R&D 

214,245 

777,138 

220,000 

220,000 


Funding Profile by Subprogram 
(Comparable Structure to the FY 2011 Request) 


Biomass and Biorefinery Systems 
R&D 

Feedstocks (formerly Feedstocks 
Infrastructure) 

Conversion Technologies 
(formerly Platforms Research 
and Development) 

Utilization of Platform Outputs 
R&D 

Integrated Biorefineries 
Analysis and Sustainability 
Large Scale Biopower 
Total, Biomass and Biorefinery 


(dollars in thousands) 


FY 2009 
Current 
Appropriation® 

FY2009 
Current 
Recovery Act 
Appropriation^’ 

FY 2010 Current 
Appropriation 

FY2011 

Request 

15,092 

41,174 

36,993 

26,000 

51.993 

65,595 

85,108 

80,000 

147,160 

670,569 

9i.m 

0 

0 

0 

0 

54,000 

0 

0 

0 

10,000 

0 

0 

0 

50,000 

214,245 

777,138 

220,000 

220,000 


“ SBIR/STTR funding transferred in FY 2009 was $2,459,000 for the SBIR program and $296,000 for the STTR program. 
^ Facilities and Infiastnicture includes $13.5 million for the Integrated Biorefinery Research Facility. 
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Systems R&D 


Public Law Authorizations: 

P.L. 93-577, “Federal Non-nuclear Energy Research and Development Act” (1974) 

P.L. 94-163, “Energy Policy and Conservation Act” (EPCA) (1975) 

P.L. 94-385, “Energy Conservation and Production Act” (ECPA) (1976) 

P.L. 95-91, “Department of Energy Organization Acf’ (1977) 

P.L. 95-618, “Energy Tax Act” (1978) 

P.L. 95-619, “National Energy Conservation Policy Act” (NECPA) (1978) 

P.L. 95-620, “Powerplants and Industrial Fuel Use Act” (1978) 

P.L. 96-294, “Energy Security Act” (1980) 

P.L. 100-12, “National Appliance Energy Conservation Act” (1987) 

P.L. 100-615, “Federal Energy Management Improvement Act” (1988) 

P.L. 101-218, “Renewable Energy and Energy Efficiency Technology Competitiveness Act” (1989) 

P.L. 101-549, “Clean Air Act Amendments” (1990) 

P.L. 101-575, “Solar, Wind, Waste, and Geothermal Power Production Incentives Act" (1990) 

P.L. 102-486, “Energy Policy Act of 1992” 

P.L. 106-224, “Biomass Research and Development Act” (2000) 

P.L. 107-171, “Farm Security and Rural Investment Act” (2002) 

P.L. 108-148, “Healthy Forest Restoration Act” (2003) 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 110-140, “Energy Independence and Security Act of 2007” 

P.L. 11 0-234, “The Food, Conservation, and Energy Act of 2008” 

Mission 

The mission of the Biomass Program is to facilitate the development and transformation of domestic, 
renewable, and abundant biomass resources into cost-competitive, high performance biofuels, 
bioproducts, and biopower through targeted research, development and deployment (RD&D) leveraged 
by public and private partnerships. 

Benefits 

The Biomass Program’s vision is for a viable, sustainable, domestic biomass industry that produces 
clean, secure, renewable biofuels, biopower, and bioproducts that can: 1) enhance U.S. energy security 
by reducing dependence on foreign oil; 2) provide environmental benefits including reduced GHG 
emissions; and, 3) create economic opportunities across the Nation. 

The Biomass Program’s groundbreaking RD&D work and support of private sector investment and 
innovation is critical to achieving the EISA RES targets for advanced and cellulosic biofuels. The RES 
requires 36 billion gallons per year of the national fuel supply be comprised of renewable fuels by 2022. 
Of the 36 billion gallon mandate, 21 billion gallons is to be advanced biofuels. 

The Biomass Program developed an approach centered on the integrated biorefinery concept to support 
meeting the RES. A biorefmery is a facility analogous to a petroleum refinery, designed to efficiently 
produce fuels and a variety of co-products such as power, chemicals, and other materials from biomass. 
Demonstrating and validating the commercial viability of the integrated biorefmery concept requires: 
sustainably producing, collecting, and transporting large volumes of biomass feedstocks; advancing 
biomass conversion technologies; and developing an adequate biofuels distribution and end use 
infrastructure, feedstocks and Conversion Technologies subprograms will focus on reducing the costs 
of feedstock and conversion technology options through risk laden, high-value R&D, while the 
collection of operational data from demonstrating integrated biorefineries at various scales will also 
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reduce technology deployment risks for commercial partners. Ultimately, this strategy validates the 
commercial viability of biorefinery concepts by attracting other sources of capital for larger scale 
production of biofuels to meet the RFS. 

In addition to its ongoing support of the RFS, the program is also launching a similar effort for 
biopower, through a signature initiative involving large commercial demonstration projects comparable 
to biorefineries in scale. As with the program’s biorefinery projects, this new initiative will address the 
entire supply chain from feedstock cultivation to targe scale power generation, providing clean energy 
solutions for an emerging low carbon economy. 

Meeting the RFS targets and accelerating the commercial sector adoption of biopower technologies 
requires the concerted efforts of Federal and State policy and decision makers; the industrial, 
agricultural, and environmental communities; and financial sector and business entrepreneurs. Diligent 
coordination of multidisciplinary scientific and engineering expertise of academia, the National 
Laboratories, and other external organizations is also critical for building a strong technology innovation 
foundation and providing the rigorous analytical insight needed to properly inform the program’s R&D 
activities for success, The Biomass Program will work to strengthen such relationships, reaching out to 
experts in a diverse spectrum of organizations, while continuing important existing collaborations with 
other Federal programs and agencies such as DOF’s Office of Science (Bioenergy Centers) and the U.S. 
Department of Agriculture (USDA). New partnerships with other DOE programs. State, and federal 
agencies will be leveraged in the launch of the new large scale biopower subprogram, Through these 
coordinated efforts and strategic investments in the development of sustainable biomass technologies, 
the program is working to provide solutions that can help ensure America’s energy, environmental, and 
economic security. 

FY 201 1 investments complement activities initiated with Recovery Act funds. Recovery activities 
include: accelerated intermediate blends testing and existing commercial scale biorefinery projects; the 
establishment of new advanced biofuels and algal biofuels R&D consortia; biofuels infrastructure and 
sustainability activities; and the selection of pilot and demonstration scale integrated biorefinery projects 
for the validation of a greater diversity of advanced biofuels technologies through a new solicitation. 

FY 201 1 activities will build upon historic clean energy investments in the Recovery Act to further the 
Nation’s energy goals through sustained technology innovation and continued investments in enabling 
infrastructure. This integrated targeted performance builds on both Recovery and RD&D will enable the 
realization of administration’s goals and commitments to energy, the economy and climate. To enable 
decision makers and the public to follow performance and plans, the program will post its progress in 
these planned activities at: http://www.energy.gov/recovery/index.htm. 

Climate Change 

The Biomass Program’s RDD&D activities all support the achievement of a national reduction in GHG 
emissions. Biofuels have great potential for displacing petroleum-based liquid transportation fuels, 
lowering the amount of carbon introduced into the Earth’s atmosphere.’’ Biopower technologies, if 
applied in a regionally appropriate manner, also have the potential to reduce fossil carbon contributions 
to atmospheric GHG accumulation. The Biomass Program’s current activities directly support meeting 
the goals of EISA. Even with anticipated benefits associated with EISA already included in their 
baseline (and thus, not attributed to the program), DOE models still predict that the program’s activities 


’ Further research and analysis is underway to better assess potential GHG contributions related to changes in land-use 
associated with increased biofuels production. 
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will result in additional cumulative CO? emissions reductions of more than 200 million metric tons by 
2030. 

Energy Security 

The displacement of fossil fuels from foreign sources with sustainably produced advanced domestic 
biofuels will enhance energy security. At the same time, new markets will be created to produce 
sustainable feedstocks, biofuels, and biopower. The development of production distribution 
infrastructure and the creation of related goods and services throughout the supply chain will create new 
green jobs. The increased production of biofuels and biopower has the potential to help reshape 
markets, reinvigorate rural economies, and support a sustainable new generation of transportation 
technologies capable of reducing fossil carbon emissions and ensuring America’s future prosperity and 
security in the global community. The Biomass Program’s current activities directly support meeting 
the goals of EISA. Though anticipated benefits associated the EISA have already been included in their 
baselines, DOE models still predict that the program’s activities will result in additional cumulative oil 
import reductions of up to 770 million barrels by 2030. 

Economic Impact 

The Biomass Program pursues its mission through a set of integrated activities proposed in this budget 
that are designed to increase the use of domestic renewable resources. Improvements are expected to 
continue to provide concomitant economic, environmental and security benefits. While the most 
significant benefits are expected to be a reduction of oil imports and CO 2 emissions, consumers will 
benefit as well saving on the order of $60 billion by 2030. 

The metrics benefits tables that follow show the estimated benefits from 2015 through 2050 that would 
result from realization of the program’s goals.” These benefits are achieved by targeted Federal 
investments in technology R&D through industrial partnerships with auto manufacturers, commercial 
vehicle manufacturers, equipment suppliers, fuel and energy companies, other Federal agencies. State 
government agencies, universities. National Laboratories, and other stakeholders. These partnerships 
facilitate the technical coordination of activities and attract cost sharing to provide leveraged benefits. 

The benefits tables also reflect the increasing market share of advanced-technology biofuels over time as 
their projected incremental cost relative to conventional biofuels declines, and as their efficiency relative 
to conventional biofuels increases. The expected benefits reflect solely the achievement of the 
program’s goals. Not included are any policies, regulatory mechanisms, or other incentives not already 
in existence that might be expected to support or accelerate the achievement of the program goals. In 
addition, some technologies show diminishing annual benefits by 2050 due to the assumption built into 
the analysis that industry progress, as reflected in the baseline, will eventually catch up with the more 
accelerated progress associated with EERE program success. 

The program goal case is modeled along with a “baseline” case in which no DOE R&D exists. The 
baseline case is intended to represent the future without the effect of the Biomass Program, and is 
identical for all DOE applied energy R&D programs, thereby ensuring that all program benefits are 
estimated using the same assumptions for external factors such as economic growth, energy prices, and 
levels of energy demand. The expected outcome benefits are calculated using the same fundamental 
methodology across EERE and across all of DOE’s applied energy R&D programs. The metrics by 


’ Additional information on EERE’s impact analysis methodology and assumptions, as well as the final FY 201 1 budget 
impact estimates, can be found at http :/.Avwwl. eere.energy.gov/ba/pba/program_benefits.htral. 
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which expected outcome benefits are measured are identical. This standardization of method and 
metrics is part of DOE’s efforts to make all program stated benefits comparable. 

Prospective benefits are calculated as the arithmetic difference between the baseline case and the 
program goal case, and the resulting economic, environmental and security benefits attributed to the 
program’s activities. This approach of calculating the benefits as an incremental improvement to the 
baseline helps ensure that improvements in biomass technologies that would occur in the absence of the 
program are not counted as part of the program’s benefits. In addition to technology and process 
advances due to the program’s activities, energy market policies, such as State and Federal tax policies, 
facilitate the development and deployment of clean energy technologies. The expected impacts of 
current legislated policies in the baseline case are included so that the expected benefits calculated 
reflect as much as possible the effects of activities funded by the program. 

The Biomass and Biorefinery Systems R&D Program’s expected impact on oil import reductions is less 
than in prior years, primarily because of the inclusion of the EISA RFS in the baseline. Much of the 
increased production of cellulosic ethanol conversion technology that in prior years has been attributed 
to the program’s activities is now assumed to occur as a result of the RFS mandate, as opposed to the 
program’s R&D activities. The program’s benefits are also impacted by the inclusion of the EISA 
Corporate Average Fuel Economy (CAFE) mandate in the baseline, which serves to reduce the demand 
for oil and biofuels in the light duty vehicle segment of the transportation fuels market. While the 
program’s energy security benefits may be smaller this year due to the inclusion of EISA’s RFS mandate 
in the benefits analysis methodology, achieving the aggressive RFS target with minimum adverse impact 
to the U.S. economy will depend on successful current and future Biomass program R&D activities. 

While the EISA RFS mandates that 36 billion gallons of renewable fuel production be achieved by 
2022, EISA incoiporates a waiver process if the target cannot be met. The integrated energy modeling 
results in achievement of the target in 2030, which impacts the program’s oil savings most significantly 
prior to 2030 in comparison to prior year estimates during this period, thus annual savings attributed to 
the program are very small. The program’s contribution to carbon emission reductions and consumer 
savings are also significantly reduced during this period.® The program’s impact is also reduced in the 
long-term and as a result of market forces finally catching up, the magnitude of benefits does not return 
to the level of prior year estimates by 2050. 

Some benefits may be shown as lower than projected in previous budgets. This is due to the models' 
inclusion of the effects of legislation such as EISA in the baseline case, which raises the baseline 
projected fuel economy and petroleum displacement, and thus reduces the incremental benefit that are 
attributed to the program's R&D efforts. 

The benefits are generated by modeling both the program goal and baseline cases*” within two energy- 
economy models: NEMS-GPRAl 1 for benefits through 2030, and MARKAL-GPRAl 1 for benefits 
through 2050. The following tables display the full list of modeled benefits. 


“ The Biomass Program has consistently had smaller savings in prior years because the program’s R&D is defined as 
accelerating the baseline case cost and performance of cellulosic ethanol technology by only a few years. In the NEMS- 
GPRAl 1 analysis, the program case results in cellulosic ethanol production beginning sooner than in the baseline, which 
requires a smaller EISA RFS waiver and leads to some oil and carbon savings. 

*' Baseline cases utilize data from the updated Annual Energy Outlook 2009 Reference Case Service Report, April 2009 
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FY 2011 Primary Metrics 



Metric 

Model 

Year 

aois 

2020 

2030 

2050 

Energy Security 

Oil Inpoits Reduction, cunailative 
(Bilbbl) 

HEMS 

ns 

ns 

4 0.77 

N/A 

MARKAL 

00 ! 

0.08 

0.53 

2.3 

Natural Gas Imports Reduction, 
cunwlative (Tcf) 

NEMS 

ns 

ns 

009 t 

N/A 

MARKAL 

ns 

ns 

as 

ns 

Environmental 

Impacts 

CX )2 Emissions Reduction, cumulative 
(MiimtCX)2) 

NEMS 

ns 

28 

, »39« 

N/A 

MARKAL 

24 

26 

. 23S 

1195 


NEMS 

/ as‘ 

ns 

ns 

N/A 

0 O 2 AlluWidUcc Riicc Rciluwtiulk (S/iuli) 

MARKAL 

,WA 

N/A 

' Wa 

N/A 

NOx Allowance Price Reduction (S/ton) 

NEMS 

ns ' 

ns 

■-ns 

N/A 

MARKAL 


N/A 

/‘'N/A 

N/A 

Economic Impacts 

Primary Energy Savings, cumulative 
(quads) 

NOVIS 

..os-^sS.' 

ns 

as. 

N/A 

MARKAL 


ns 

ti\< m 

ns 

Oil Savings, cumulative (Bilbbl) 

NEMS 


ns 

m 

N/A 

MARKAL 

JSp. 02 ^<- 

0.09 

0 A 2 

2.9 

Consumer Savings, cunuilative (Bil $) 

NEMS 


ns 

' ^ S 8 . 

N/A 

MARKAL 


ns 

S2 

202 

Electric Power Industry Savings, 
cumulative (Bil $) 

NEMS 


ns 

1 1 12 

N/A 

MARKAL 


0.22 

f-s'iis 

ns 

Household Eneigy Ependitures 
Reduction ($/househokl/yr) 

NEMS 


ns 

; *0 

N/A 

MARKAL 

% 

ns 

..t 73.63 

2S.1 

Jobs, cunuilative (net added jobs) 

NEMS 


NA 

, NA it 

NA 

MARKAL 


NA 

NA i"*' 

NA 

• “Reductions” and “savings” arc calculated as the difference between results from the baseline case (i e no future 

DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful). 

-Oil impacts are shown as two metrics. "Oil Inports Reduction" refers only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oil consumption. 

- All cumulative metrics are based on resuhs beginning in 2011. 

- AUnxinetary metrics are in 2007$. 

- Cunuilative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 
ns -Not significant NA - Not vet available N/A - Not applicable 
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FY 2011 Secondary Metrics 



Metric 

Model 

Year 

2015 

2020 

20 .TO 

2050 

Energy Security 

Oilinpoits Reduction, annual (Mbpd) 

NEMS 

BS 

ns 

0.J 

N/A 

MARKAL 

PS 

ns 

oa'’ 

0.3 

Natural Gas Inports Reduction, annual 
(Tcf) 

NEMS 

ns 

n$ 


N/A 

MARKAL 

PS 

DS 


ns 

MPGInprovement (%) 

NEMS 

as 

1% 

3% 

N/A 

MARKAL 

DS 

os 

QS 

ns 

Environmental 

Impacts 

C02 Emissions Reduction, annual (Mil 
mt(X)2/yr) 

NEMS 

os 

7.3 

-59 

N/A 

MARKAL 


8.6 

n 

57 

C02 Intensity Reduction of US 
Economy (Kg C02/S(3!)P) 

NEMS 

ns 

ns 


N/A 

MARKAL 

os, 

ns 

ftS 

ns 

CO 2 Intensity Reduction of US Power 
Sector (Kg C02/kWh) 

NEMS 


ns 


N/A 

MARKAL 


ns 

as 

ns 

CO 2 Intensity Reduction ofUS 
Transportation Sector (Kg C02/mile) 

NEMS 

OS 

ns 

BS 

N/A 

MARKAL 

<^BS 

ns 

as 

ns 

Economic Impacts 

Primary Energy Savings, annual 
(quads/yr) 

NEMS 

as^- ' 

ns 

ns ^ 

N/A 

MARKAL 


ns 

as 

os 

Oil Savings, annual (Mbpd) 

NEMS 

^ ns 

0.04 

^0.29 

N/A 

MARKAL 

^ aoi 

0.06 

0.24 

0.38 

Consumer Savings, annual (Bil $) 

NEMS 

■■ OS 

ns 

, Jo". / 

N/A 

MARKAL 

t-t“t 

0.1 

% rr "" 

11 

Electric Power Industry Savbgs, 
annual (Bil $) 

NEMS 


0,8 

- 3.0 

N/A 

MARKAL 


ns 

' ns • 

ns 

Energy Intensity ofUS Economy 
(energy/SCDP) 

NEMS 

i' 

ns 

n» 

N/A 

MARKAL 

BS “ 

ns 

^ as H 

ns 

Net Energy System Cost Reduction, 
cumulative (Bil $) 

NEMS 

.--H'Af - 

N/A 

.4 N/A 

N/A 

MARKAL 

09 

7.6 

48 ^ 

157 

Jobs, annual (net added jobs/yr) 

NEMS 

NA 

NA 


NA 

MARKAL 

NA 

NA 

NA 

NA 

- “Reductions” and “savings” are calculated as the difference between results from the baseline case (i e no future 

DOE fiinding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successfril). 

- Oil impacts are shown as two metrics. "Oil Inports Reduction" refere only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oil consunplion. 

- All cumulative metrics are based on results beginning in 2011. 

- All monetary metrics are in 2007S. 

-Cumulative monetary metrics are in 2007$ that are discounted to 20H using a 3% discount rate, 
ns “Not significant NA - Not yet available N/A - Not applicable 
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Contribution to the Secretary’s Goals and GPRA Unit Program Goals 

The Biomass Program contributes to two of the Secretary’s goals as described below. 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 

The program also demonstrates and deploys integrated biorefinery technologies with commercial 
partners, while also aggressively advancing feedstock production and biomass conversion R&D at the 
cutting edge of technology, working with the National Laboratories, universities, private sector 
partnerships, and other non-profit research organizations. 

The Biomass Program coordinates its efforts with the DOE Office of Science in key technology areas 
such as developing transformational technologies to overcome biomass recalcitrance. 

The program’s commercial, demonstration and pilot scale projects involve private sector employment. 
R&D work supports the growth of the domestic biofuels industry. It is estimated that each new 
commercial biorefmery creates 40 to 77 new Jobs," Emerging biofuels production, distribution, and 
end-use technology industries all promise new green employment opportunities. 

The Biomass Program leverages both domestic and international R&D partnerships to advance biofuels 
technology development, which is aimed at demonstrating viable biofuel pathways to support private 
sector deployment of biofuel technologies. Though the program’s current focus is on domestic 
deployment of biofuel technologies, the program’s domestic success has clear international implications, 
as do its partnerships with private and non-profit entities whose influence extends beyond the borders of 
the U.S. 

The Biomass Program participates in the IPCC, and supports the lEA’s Bioenergy Agreement, 
participating regularly in Tasks (such as Task 33, “Thermal Gasification of Biomass,” and Task 39, 
“Commercializing 1st- and 2nd-Generation Liquid Biofuels from Biomass”). The program also 
participates in collaborative projects with partners in Brazil, China, Conservation International, the EU, 
India, and Israel. 

Innovation: Lead the world in science, technology, and engineering 

The program coordinates with DOE’s Office of Science, National Science Foundation (NSF), and 
academic institutions to ensure that the program’s R&D work conducted by National Laboratories, 
universities, and industry partners remains at the cutting edge of scientific innovation. Additionally, 
much of the program’s R&D work already involves direct interaction between these partner groups. 

Contribution to GPRA Unit Program Goal 6 (Biomass and Biorefinery Systems R&D) 

The program directly supports DOE’s priority of developing the Nation’s biomass resource availability 
and conducting RD&D on technologies that increase the production of biomass-based substitutes for 
petroleum-derived fuels, chemicals, materials, and/or heat and power, and thereby diversifying and 
expanding the energy supply. It also addresses the goals and recommendations of the Farm Security and 
Rural Investment Act of 2002; the Energy Policy Act of 2005 (EPAct 2005); EISA; and the Food, 
Conservation, and Energy Act of 2008 (FCEA). 

To increase the probability of success, the program funds key technology pathways that 
contribute to the achievement of this goal. To realize this, an intermediate programmatic cost- 
competitive ethanol target has been established based on ElA oil price projections. Currently the 


* Numbers are estimates provided in NREL’s 2002 Design Report: http://www.nrel.gov/docs/fy02osti/32438.pdf 
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cost target is $1.76 per gallon of ethanol by 2012 (in 2007$), which includes feedstock and 

conversion costs. The program’s technology pathways and respective contributions are: 

Feedstocks Contributions : 

• Reduce costs associated with feedstock production, collection, storage and transportation; 

• Overcoming major feedstocks-related technical barriers impeding the growth of the biofuels 
industry; 

■ Ensuring sound production strategies, both economically viable and environmentally sustainable, are 
developed and utilized; and, 

■ Evaluating the viability of algae as a biofiiels feedstock. 

Conversion Technologies : 

■ Biochemical conversion R&D will focus on reducing the cost of producing ethanol from 
biochemical routes. Work to overcome the recalcitrance of biomass, through research institutions 
and public-private partnerships, will continue to be a priority. The program will continue to make 
further improvements to feedstock interface, pretreatment and conditioning, enzymes and 
fermentation processes in addition to process integration in order to reduce intermediate sugar and 
ethanol production costs as the springboard for launching the next generation of biofuels technology 
from a wide range of feedstocks; and, 

• Thermochemical conversion R&D will focus on technologies for converting feedstocks and 
bioconversion process residues into cost competitive commodity fuels (e.g. ethanol, gasoline, and 
diesel). The program will continue to make further improvements to feedstock interface, 
gasification and bio-oil processes with an emphasis on increased conversion and selectivity. In 
addition, process integration will continue to be improved in order reduce overall costs of the next 
generation of biofuels derived from a wide range of feedstocks. 

Integrated Biorefineries : 

■ Continue to support companies with the intent of commercializing biorefineries for the production 
of transportation fuels as the main product, with co-products (such as materials and chemicals, heat 
and power) as authorized by Section 932 of EPAct 2005, and in support of EISA RFS. The 
program will continue to support commercial and demonstration biorefinery projects in FY 201 1, 
in addition to Recovery Act funded pilot and demonstration scale projects. These projects are 
critical to validate technical and economic feasibility of their respective integrated biorefineries to 
enable commercialization. 

Analysis and Sustainability : 

■ Provides critical quantitative data, validation, and risk and feasibility assessments to inform not 
only all programmatic decision-making and strategic planning, but also external policy and private 
sector partners in the nascent domestic cellulosic and advanced biofuels industry. This work is 
critical in the successful establishment of a sustainable and economically viable U.S. cellulosic 
biofuels industry. 

Large Scale Biopower : 

■ A signature biopower initiative will be launched that leverages external partnerships, involving the 
R&D for the production and use of biochar to minimize boiler derating; feasibility and analysis of 
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biopower using advanced technology for feedstocks and gas clean-up; engineering design, 
environmental assessment and permitting; and construction of large biopower projects to prove the 
technical, economic, and environmental viability of large scale power generation from cellulosic 
biomass. 

Annua] Performance Results and Targets 

The program’s performance measures are particularly aligned with the Secretary’s goal for Energy: 

Build a competitive low carbon economy and secure America’s future. Specifically, the Program is 
focused on reducing the production costs of biofuels, biopower and bioproducts, and demonstrating at 
various scales of deployment that these technologies can be sustainable, technically feasible, and 
economically viable. The Program achieves this by partnering with National Laboratories, universities, 
industry, and other government entities. 

Recovery Act funding has enabled the Program to broaden its portfolio of RD&D (i.e. biofuels and 
bioproducts). A significant portion of the Recovery Act funds enabled the Program to increase the 
number of industrial lead projects to develop and validate biorefmery technologies. Economic 
conditions have created challenges securing private financing for this nascent industry delaying the 
development and deployment of these innovative technologies. Recovery Act investments enable DOE 
to be a cost share partner to catalyze the new industry’s growth in these difficult economic times. 
Projects funded under the Recovery Act support the EISA RFS aggressive goals for biofuels. Pending 
EPA rulings on direct and indirect land use, and EPA’s RFS projects could impact the industry’s growth, 
including international developments. Pending climate change legislation could also impact the 
industry’s growth. 
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Means and Strategies 

The Biomass Program will use various means and strategies to achieve its GPRA Unit program goal. 

“Means” include operational processes, resources, information, and the development of technologies, 

and “strategies” include program, policy, management and legislative initiatives and approaches. 

Various external factors may impact the ability to achieve the program’s goals. 

The Biomass Program will implement the following means to improve the cost-competitiveness of 

biomass technologies; 

• R&D through competitive solicitations for partnerships with appropriate cost sharing to attract 
innovation and ensure investment value; 

• Management of R&D by a series of objectives, milestones, and stage gate reviews, which are tracked 
by the Project Management Center and verified with reviews that include technology experts; 

■ Commercial and demonstration scale validation of integrated biorefineries and biopower through 
competitive solicitations to validate economic and technical feasibility in order to facilitate 
commercialization; and, 

• Input from peer reviews. “ Peer reviews of program plans and activities aim to obtain expert, 
independent opinions on the program’s goals and objectives; feasibility of reaching the goals; 
appropriateness of technical barriers being addressed; appropriateness of the Federal role, and, 
whether the level of Federal funding for projects is commensurate with technical objectives. 

The Biomass Program will implement the following strategies: 

• For each feedstock targeted, research will develop handling and conversion technologies specific to 
feedstock properties and validate technical performance and projected economics at industrial scale; 

• Collaborate with the DOE Office of Science to further basic research related to Biochemical 
conversion R&D, such as overcoming the recalcitrance of certain biomass feedstocks. Additionally, 
the program will collaborate with the DOE Office of Science to target and conduct research on the 
development of new organisms and techniques for most efficiently processing the variety of sugars 
found in biomass. This will consolidate several steps in bioprocessing, lead to a significant 
reduction in tanks and associated equipment currently needed to convert biomass feedstocks into 
ethanol, and ultimately result in a large reduction in overall biorefmery plant cost; 

• Continue to support Regional Biomass Feedstock Development Partnerships, thus leveraging local 
resources through partnerships with agricultural producers, universities, and industry that understand 
regional opportunities and challenges. These Partnerships will fund research to validate new 
feedstocks tailored to industrial biorefineries. This will allow the availability of biomass-derived 
fuels and coproducts to continue to grow beyond the limitations of present commodity crop and 
forest resources; 

■ Promote the use of universities’ research capabilities in the areas of feedstock interface, biochemical 
and thermochemical conversion, environmental analysis, and infrastructure development strategies 
and technologies; 

■ Support R&D involving high-opportunity, high-impact technologies for converting cellulosic 
biomass feedstocks to liquid fuels. R&D will include developing process integration methodologies, 
identifying effective pretreatment catalysts effective on multiple biomass feedstocks, and targeting 


" The most recent program peer review was held in July 2009. For more information, please visit: 
http://www.obpreview2009.govtools.us/. 


Energy Efflciency and Renewable Energy/ 

Biomass and Biorefinery Systems R&D Page 113 FY 2011 Congressional Budget 


54928A 


3/15/2010 



1027 


efficient enzymes. Moreover, as biorefinery plants mature, advanced thermochemical technologies 
(e.g., catalytic hydroprocessing) will be pursued to increase biofuels production and value; 

• Support R&D focused on the production of biochar for biopower applications to minimize feedstock 
issues; and, 

■ Utilize guidance from the Biomass Technical Advisory Committee and the Biomass R&D Board 
authorized under FCEA to integrate R&D across agencies. 

The following external factors could affect the program’s ability to achieve its strategic goals: 

• Cost and availability of conventional fossil energy sources; 

• Federal and state farm policies and grower’s actual adoption rate for new crops; 

■ Widespread adoption of sustainable crop management practices; 

• Consumer acceptance; 

• Cost of competing alternative energy technologies; 

■ General capital market conditions and the availability of external finance for private sector RD&D 
partners from both private sector and public sources external to the program; and 

• The market penetration rate of bio-based technologies, which is a function of all the external 
factors listed and technical breakthroughs, incentives; price trends of coal, oil and natural gas; and 
policy factors. 

Collaborations are integral to achieving the plaimed investments, means and strategies, and to 

addressing external factors. In carrying out its mission, the program performs the following 

collaborative activities: 

• Partnership with DOS’s Office of Science on feedstock development and advanced conversion 
processes and techniques, which will help define the future of advanced biorefineries; 

• Regional Biomass Feedstock Development Partnerships used to enhance the coordination of 
feedstock R&D efforts with USDA and the Sun Grant Initiative universities. Regional information 
is needed by potential biorefineries in order to assess and improve resource availability and 
feedstock economics; 

• Collaboration with other Federal agencies (such as EPA, NSF, and USDA) and non-profit 
organizations to promote environmentally sustainable biofuel production pathways; 

■ Interagency Working Groups (IWGs) chartered at the direction of the Biomass R&D Board to 
improve coordination and technology development within the Biomass Program and Office of 
Science; and externally with USDA, EPA, DOT, DOl, DOC, Treasury, DOD, NSF, OSTP, and 
Office of Federal Environmental Executive. These IWGs have been formed for feedstock 
production, and logistics; sustainability; infrastructure; conversion technologies; and environment, 
health, and safety; 

• An annual USDA-DOE solicitation for biomass technologies R&D and other coordination per 
FCEA; 

■ Partnerships with existing biorefineries (e.g., com-ethanol and pulp and paper mills) to integrate 
advanced technologies for producing biofuels from lignocellulosic feedstock, for near-term cost 
effectiveness and environmental sustainability benefits; and, 

■ Partnerships with the DOE Offices of Electricity Delivery and Energy Reliability, Fossil Energy, and 
Federal Energy Regulatory Commission to develop biopower activities. 
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Validation and Verification 

To validate and verify program performance, the Biomass Program will conduct internal and external 
reviews and audits. For example, during program peer reviews the programmatic activities are reviewed 
by experts from universities, state agencies, industry, and other government organizations. The sections 
below summarize validation and verification activities. 


Data Sources: 


Baselines: 


■ The Renewable Fuels Association’s production statistics’"; 

■ Energy Information Administration (EIA) reports and statistics’"; 

■ Data and reports from the USDA National Agricultural Statistics Service""; and 

■ Individual projects develop production cost and quantity estimates for biofuel 
intermediates, ethanol, and other fuels and chemicals (reviewed and monitored by 
managers). 

The following are the key baselines used in the Biomass Program: 

• In 2007, the total feedstock baseline delivered cost (which includes collection, 
preprocessing, grower payment, and delivery to a conversion facility inlet, in 
2007$) was $69.60 per dry ton for dry herbaceous (approximately $0.97 per 
gallon of ethanol produced via a biochemical conversion pathway, in $2007). A 
more vigorous analysis is underway for woody feedstocks; however, a 2007 
baseline of $67.55 per dry ton for woody feedstocks (approximately $1.58 per 
gallon of ethanol produced via a thermochemical conversion pathway, in 2007$) 
is currently being used. 

• In 2005"’, Thermochemical conversion R&D baseline mature conversion costs for 
woody feedstocks to ethanol via a gasification route was $1.89 per gallon (2007$) 
based on bench scale data (see figure in Conversion Technologies section). 

■ In 2005^ Biochemical R&D baseline mature conversion costs for dry com stover 
to ethanol was $1 .79 per gallon (2007$) based on bench scale data (see figure in 
the Conversion Technologies section). 

R&D projects use an analysis model to generate “nth plant”‘ cost and bench scale 
performance data based on generic NREL integrated biorefinery designs. The 
biorefinery projects funded under the Integration of Biorefinery Technologies 
subprogram will validate each project’s specific and proprietary economic and 
technical performance. As these integrated biorefinery projects are based on different 
designs (feedstocks, conversion technologies, etc.), they will not likely validate or 
match up to the “nth plant’’ modeled cost based on the NREL designs, nor will it be 


“ Accessible at; http://\vww.ethanolrfa.org/indu.stry,'statistics/ 

For examples, see: Annual Energy Review, http;.//vtv\nv.eia.cioe.gov/aer/. Renewable Energy Annual 
http://w\vw.eia.doe.gov/cneaf/solar.renewables.'page/rea_data'rea_suni.html, and Armual Energy Outlook 
http://www, eia.doe.gov/oiaf/aeo/ 

' USDA National Agricultural Statistics Service website: http:/7www.nass.u.sda-gov/ 

'' Note: The 2005 baselines have been adjusted to $2007 for consistency with current numbers. 

' The “nth plant” concept involves the assumption that commercial-scale operation and cumulative production will lead to 
continuous improvement and diminished risk, which significantly enhance technical and economic success. Return 
calculations ate relegated to typical supply/demand economics. 
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possible to disseminate the specific economic and technical performance data due to 
proprietary restrictions. Therefore, the program will use an aggregate performance 
metric for demonstration and commercial scale biorefmeries as these facilities 
become operational in order to protect each project’s proprietary data. 

Evaluation: In carrying out the program’s mission, the Biomass Program uses several forms of 

evaluation to assess progress and to promote program improvement: 

■ Stage gate review, technology validation and operational field measurement, as 
appropriate; 

• Peer review by independent outside experts of program and subprogram 
portfolios; 

• Specialized program evaluation studies to examine process, impacts, or market 
baseline and effects, as appropriate; 

• Quarterly and annual assessment of program and management results based 
performance through the Performance Measurement Manager (PMM, the DOE 
quarterly performance progress review of budget targets); 

■ Continue to conduct the transparent oversight and performance management 
initiated by Congress and the Administration; 

■ Annual review of methods, and updated analysis of potential benefits for GPRA; 
and 

• Technical Advisory Committee feedback. 

The National Laboratories receive direct funds for technology R&D, based on their 
capabilities and performance. Advisory panels consisting of non-Federal and industry 
experts review each laboratory and industry project at scheduled stage gate reviews 
and peer evaluation of R&D. 

Projects are evaluated based on the following criteria: 

■ Relevance to overall DOE objectives; 

■ Approach to performing R&D; 

■ Technical accomplishments and progress toward project and DOE goals; 

■ Technology transfer/collaborations with industry /universities/laboratories; and 

• Approach and relevance of proposed future research. 

The panels also evaluate the strengths and weaknesses of each project, and 
recommend additions to, or deletions from, the scope of work. The program 
organization facilitates relationships to ensure that Federal R&D results are 
transferred to industry. 

Frequency; Potential benefits are estimated aimually. Independent evaluation of R&D projects 
are performed according to schedule per the stage gate process for moving each 
project through an independent review “gate”, from a less costly stage (such as 
preliminary paper studies) to a more costly stage (such as bench-scale experiments). 
Program peer reviews are conducted bieimially. 

Data Storage: EERE Benefits website, the EERE Corporate Planning System, and other computer- 
based data systems. 
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Verification; DOE technology managers verify the achievement of targets through project reviews, 
including reviews of cost and performance modeling results. Project leaders in the 
field must provide documentation of experimental and/or analytic results as evidence 
of success. The evidence is listed in material supporting the DOE Joule performance 
tracking system. Peer reviews are conducted by independent personnel from industry, 
academia and other governmental agencies. 
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Feedstocks 

Funding Schedule by Activity 
(Non-comparable, or as Appropriated, Structure) 


(dollars in thousands) 


FY2009 

FY2010 

FY 2011 


Feedstock Infrastructure 

15,092 

26,776 

21,420 

Algae 

0 

9,250 

3,895 

SBIR/STTR 

0‘ 

967 

685 

Total, Feedstock Infrastructure 

15,092 

36,993 

26,000 

Feedstocks 



Funding Schedule by Activity 



(Comparable Structure to the FY 2011 Request) 



(dollars in thousands) 



FY2009 

FY2010 

FY20U 1 

Feedstocks (formerly Feedstock Infrastructure) 




Sustainable Production 

5.000 

6.600 

10,710 

Logistics 

i 0.092 

20,176 

10,710 

Algae 

0 

9,250 

3,895 

SBIR/STTR 

0’ 

967 

685 

Total, Feedstocks 

15,092 

36,993 

26,000 


Description 

Modifications are proposed to the budget structure to better reflect Feedstocks activities. The two tables 
above show a comparable and non-comparable funding profile at the subprogram key activity level. 
Feedstocks activities are critically important to increasing the availability and accessibility of domestic 
biomass resources and improving the infrastructure technologies needed to reliably supply cellulosic and 
alternative feedstocks to future large-scale biorefineries at reasonable costs. Investments in resource 
availability and feedstock logistics systems development are needed to ensure a stable feedstock supply 
critical to the economic viability of a domestic biofuels industry. An increased and reliable domestic 
supply of environmentally sustainable biomass feedstocks is needed for an expanded bioenergy industry. 
Considered inseparable from traditional economic cost measures of delivering feedstocks competitively, 
a greater emphasis is now being placed on the context of sustainability, which encompasses 


‘ SBIR/STTR funding transferred in FY 2009 was $364,000 for to the SBIR program and $44,000 for the STTR program. 
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environmental criteria and societal values. The overarching strategic goal is to develop technologies to 
provide reliable, cost-competitive, and environmentally sustainable biomass feedstock supplies for the 
U.S. biofuels industry in partnership with USDA and other key stakeholders from all sectors. Three key 
activities have been defined for addressing this overarching strategic goal: Sustainable Production, 
Logistics, and Algae, 


Benefits 

To increase feedstock production, the major focus is on support of Regional Biomass Feedstock 
Development Partnership activities, involving regional stakeholder collaboration and research efforts 
aimed at collectively achieving an overall volumetric goal of 1 ,3 billion dry tons of biomass by 2012. 
Additionally, a series of replicated, regionally focused cellulosic feedstock crop trials will be conducted 
in potential crop growing regions of the U.S, These trials will be monitored for yield, major limiting 
factors, and carbon management. Results of these Regional Biomass Feedstock Development 
Partnership trials will be incorporated into a GlS-based regional feedstock decision support tool 
incorporating best-available data from Federal agencies including DOE and USDA biorefinery project 
results and other assessments from public and private sources. This process will provide the best 
information to users, which will include Federal and state governments, biorefinery developers, growers, 
and researchers. 

In the near term, the feedstock production goal is to validate that a sufficient, high quality, accessible 
feedstock supply of 130 million dry tons per year will be available in 2012, growing to 250 million dry 
tons per year in 2017. This goal is necessary to spatially quantily the accessible resources and validate 
the percentage of resources that could be recovered cost effectively and sustainably. The annual 
feedstock production performance targets established by the program measure the sustainably 
harvestable yield in dry matter tons per acre, supporting this trajectory through quantifiable incremental 
increases in production efficiency. A new effort is also being established to explore the viability of 
algae as a biofuels feedstock. 

Projected Feedstock Availability at Specified Minimum Grower Payments 



B Woody Feedstocks+ 
® Switchgrass+ 

° Cereai Straw+ 

® Corn Stover+ 

Q Woody Feedstocks 
® Switchgrass 
° Cereal Straw 
■ Com Stover 


Totals assume the following minimum grower payments: for 2007, $15.90/ton; for 2012, $15. 90/ton; for 2017, $26.20/ton. 
'Shows additional feedstock available through agronomic and environmental improvements or new crop 
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Industry partnerships are used to improve feedstock logistics to enhance the economic viability of the 
domestic biofuels. These collaborative efforts involve improvements in existing or the development of 
new feedstock handling and storage technologies, and proving their success through demonstration 
trials. The near-term feedstock logistics goal is to reduce feedstock logistics costs, including harvesting, 
storage, preprocessing and transportation, to $0.39 per gallon of ethanol in 2012 (or approximately 
$35.00 per dry ton, in $2007 and excluding payment to the grower). In order to reach this goal, biomass 
feedstock density needs to be increased to 14 lbs per cubic foot. Providing a denser feedstock will have 
positive cost ramifications throughout the feedstock supply chain. Indicators of progress toward this 
goal include cost shared industrial partnerships for developing feedstock logistics systems. To track 
progress toward this goal, the program has established an atmuai performance target which measures the 
supply system logistics cost in dollar per dry matter ton, and directly correlates with the logistics goal 
described above. 

Feedstock Logistics Cost Projections 


■ Harvest and Collection □ Storage and Queuing 

0 Preprocessing ^Transportation and Handling 

, $60 r' 





2007 2009 2012 2017 

♦Excludes grower payment 


Year 

2007 

2009 

2012 

2017 

Total, Feedstocks Logistics, $/Drv Ton 

$53.70 

$44.00 

$35.00 

$30.00 

Harvest and Collection 

$19.45 

$14.81 

$12.15 

$10.81 

Storage and Queuing 

$9.64 

$7.44 

$5.95 

$5.29 

Preprocessing 

$13.54 

$14.05 

$10.74 

$8.03 

Transportation and Handling 

$11.07 

$7.70 

$6.16 

$5.87 


Section 228 of EISA required DOE to report the potential of microalgae as a feedstock for biofuels. 

This report concluded that microalgae are a potentially viable feedstock in the long-term, though algal 
biofuel technologies are still in relatively early stages of development. The Biomass Program also 
sponsored an algal biofuels workshop in December 2008 and published a Request for Information on a 
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draft roadmap in June 2009. The final roadmap is under revision and will include public comments and 
be broader than the workshop topics in order to include additional algal research. The feedstock 
production component of microalgae development will be integrated with algae efforts within the 
program as algal biofuels challenges are addressed across the supply chain. 

Feedstocks activities are an integral part of the Biomass Program’s partnered strategic pathway of 
advancing biomass technologies from basic science to applied research and demonstration, through 
utilizing a market interdependent approach that incorporates linkages and feedback among each step in 
order to accelerate the benefits of technology development. 

Detailed Justification 

(dollars in thousands) 

FY2009 FY2010 FY2011 

Sustainable Production 5,000 6,600 10,710 

Sustainable Production addresses resource assessment, yield improvement, sustainable feedstock 
systems development, and biomass quality. The major component of this effort is the continuation of 
existing feedstock production trials with the Regional Biomass Feedstock Development Partnerships 
(now in the fourth feedstock growing year of the six year study). These replicated field trials are 
organized by feedstock type (energycane, miscanthus, switchgrass, sorghum, hybrid poplar, willow, 
and Conservation Reserve Program land) to realize the resource potential of biomass feedstocks for 
advanced biofuels production on a regional basis. In FY 201 1, the trials will include increased 
emphasis on environmental sustainability, including measuring fluxes of water, soil carbon, and GHG 
emissions. Additionally, com stover removal field testing will validate and enhance a tool developed 
by USDA’s Agricultural Research Service and Idaho National Laboratory (INL) to measure the 
sustainability of com stover removal from the field, and incorporate of results into resource 
assessment analysis activities. Results of these various trials are one of the inputs into a national GIS 
assessment tool, which can be used for visualization of scenarios of future biofuels development. 

Logistics 10,092 20,176 10,710 

In partnership with industry, Feedstock Logistics R&D addresses barriers associated with accessing 
and delivering the feedstock supply to an integrated biorefinery. This work involves the following 
unit operations: harvesting, collection, preprocessing, storage, queuing, handling, and transport for all 
major feedstock categories of cellulosic biomass (e.g., wet, dry and woody). Feedstocks’ efforts have 
expanded from laboratory design work into industrial partnerships that will improve the operation and 
efficiency of feedstock collection and delivery systems through competitively awarded projects 
initiated in late FY 2009. In collaboration with the Integrated Biorefineries subprogram, a deployable 
process demonstration unit (PDU) housed at INL will continue to be developed for feedstock logistics 
systems. The PDU will be completed in FY 201 1 and available for use by industrial partners on a 
cost-shared basis. 
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Algae 0 9,250 3,895 

The feedstock production component of microalgae development will be integrated with algae efforts 
within the program as algal biofuels challenges are addressed across the supply chain. The major 
components of this effort include: 1) resource assessments of the algae production inputs; 2) 
environmental assessments of the impacts of growing algae at scale, and 3) research of problems at 
the feedstock-fuel conversion interface. Analytical and spatial modeling efforts will be directed to 
expand the current knowledge of algae production requirements. These include assessments on the 
availability of land, water and micronutrients on a national scale. Results of these modeling and 
analysis projects will be the inputs into a national GIS assessment tool, which can be used for 
visualization of scenarios of future biofuels development. This tool will inform industrial 
stakeholders’ decision-making processes, and ultimately address whether the production of four 
billion gallons of algal biofuels can be achieved domestically by 2022. Research and modeling 
activities at the National Laboratories can also help determine likely environmental impacts associated 
with producing algal biofuels at that scale, under different production scenarios. In addition, research 
will begin on characterizing basic properties of the likely algae feedstocks to ensure compatibility and 
integration with the available downstream fuel conversion processes. 

SBIR/STTR 0 967 685 

In FY 2009, $364,000 and $44,000 were transferred to the SBIR and STTR programs respectively. 

The FY 2010 and FY 201 1 amounts shown are estimated requirements for the continuation of the 
SBIR and STTR program. 


Total, Feedstocks (formerly Feedstock 
Infrastructure) 


15,092 36,993 26,000 


Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 
($ 000 ) 

Sustainable Production 

The increase reflects the reclassification of funds through the creation of a new 

activity within a new subprogram. This represents an increase compared to the FY 

2010 request. +4,110 

Logistics 

The increase reflects the reclassification of funds through the creation of a new 

activity within a new subprogram. This represents a significant decrease compared to 

the FY 2010 request. -9,466 

Algae 

This new activity is comprised of new algae projects involving: feasibility, 

environmental, and resource assessments; exploration of conversion interface issues; 

and, organism characterization. -5,355 
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FY201! vs. 
FY 2010 
($000) 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities. -282 

Total Funding Change, Feedstocks (formerly Feedstock Infrastructure) -10,993 
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Conversion Technologies 
Funding Schedule by Activity 
(Non-comparable, or as Appropriated, Structure) 


Platforms Research and Development 
Thermochemica! Platform R&D 
Biochemical Platform R&D 
Algae 

SBIR/STTR 

Total, Platforms Research and Development 


(dollars in thousands) 


FY 2009 

FY 2010 

FY 201 1 

19,861 

27,263 

30,184 

32,132 

30,769 

47,710 

0 

24,829 

0 

0" 

2,247 

2,106 

51,993 

85,108 

80,000 


Conversion Technologies 
Funding Schedule by Activity 
(Comparable Structure to the FY 2011 Request) 


Conversion Technologies (formerly Platforms Research 
and Development) 

Thermochemical 

Biochemical 

Algae 

SBIR/STTR 

Total, Conversion Technologies 


(dollars in thousands) 


FY 2009 

FY 2010 

FY2011 

19.861 

27.263 

30.184 

32.132 

30,769 

47.710 

0 

24,829 

0 

O’ 

2,247 

2,106 

51,993 

85,108 

80,000 


Description 

Modifications are proposed to the budget structure to better reflect Conversion Technologies activities. 
The two tables above show a comparable and non-comparable funding profile at the subprogram key 
activity level. The historical “Products Development” activity previously under the “Utilization of 
Platform Outputs R&D” subprogram has been consolidated with the new Biochemical activity to better 
reflect the present organizational structure of the program and its relationship to biochemical pathways. 
The Conversion Technologies subprogram supports the advancement of Thermochemical and 
Biochemical technologies for converting feedstocks and intermediates into quality, cost-competitive 
liquid transportation fuels, materials, and other chemicals. Thermochemical conversion R&D focuses 


^ SBIR/STTR funding transferred in FY 2009 was $ 1 ,255,000 for the SBIR program and $ 1 50,000 for the STTR program. 
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on reducing the costs associated with producing liquid transportation biofuels from gasification and 
pyrolysis technologies, which includes R&D in feedstock interface, thermochemical processing, 
intermediate cleanup and conditioning, and upgrading for fuel synthesis. Biochemical conversion R&D 
will focus on process integration supported by further improvements to feedstock interface (pre- 
processing), pretreatment, enzymatic and chemical hydrolysis, and fermentation. These integrated steps 
are required to reduce production costs and therefore enable economically viable cellulosic ethanol 
production by biorefineries. This includes continued funding to projects associated with solicitations 
initiated in FY 2007 and 2008, including the development of improved cellulases with increased 
activities. 

Benefits 


This R&D work will result in the development of technologies capable of converting biomass feedstocks 
into biofuels. The technical projections for the two conversion R&D areas comprising the Conversion 
Technologies subprogram align their progress with the achievement of modeled ethanol costs supporting 
the overall Biomass Program target of $1.76 per gallon of cellulosic ethanol in 2012 (in $2007). The 
Conversion Technologies aimual performance targets for FY 201 1 support this trajectory toward this 
2012 programmatic cost target. The two sets of eharts and tables below contain the Biomass Program’s 
current conversion cost projections, which are used to make modeled ethanol selling price (MESP) 
projections. In the longer term (for years 2013-2015), the Thermochemical conversion performance 
measures are strategically shifting from cellulosic ethanol to drop in hydrocarbon fuels. 

Thermochemical Conversion to Ethanol 


$2.50 


o 

c 

n 

£ 

•*- 

o 

in 

O 

O 

O) 


E 

3 

E 


^ ■ Balance of Plant 

□ Product Recovery and Purification 

1 ^ Fuels Synthesis 

ESSynGas Cleanup & Conditioning 

; ^Gasification 

S Feed Handling and Drying 


$ 2.00 


$1.50 


$1.00 


$0.50 


$(0.50) 


$1.89 





2005 State of 
Technology 


$1.89 



2007 State of 
Technology 


.11.31 ... 






2009 Target 


$0.86 



2012 Target 
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2005 State of 
Technolofiv® 

2007 State of 
Technoloev 

2009 Projection 

2012 

Projection 

Processing Total 

S 

1.89 

S 

1.89 

S 

1.31 

$ 

0.86 

Balance of Plant 

$ 

o.n 

$ 

0.11 

$ 

0.12 

$ 

0.10 

Product Recovery and Purification 

$ 

0-06 

$ 

0.06 

$ 

0.05 

$ 

0.05 

Fuels Synthesis 

$ 

0.15 

$ 

0.15 

$ 

0.07 

$ 

(0.01)’’ 

SynGas Cleanup & Conditioning 

$ 

1.13 

$ 

1.13 

$ 

0.75 

$ 

0.44 

Gasification 

$ 

0.21 

$ 

0.21 

$ 

0.15 

$ 

0.13 

Feed Handling and Drying 

$ 

0.27 

$ 

0.27 

$ 

0.19 

$ 

0.16 


Biochemical Conversion to Ethanol 


u. m 

I § 

(A = 

§ 

C 

O «r 
O O 

S g 

3 JC 
C UJ 


■ Balance of Plant □ Distillation & Solids Recovery 

El Saccharification & Fermentation ^ Enzymes 
B Prehydrolysis/ treatment 

$2.00 

$1.50 


$ 1.00 


$0.50 


$0.00 

2005 State of 2007 State of 2009 Projection 2012 Projection 
Technology Technology 



“ Note: the numbers in the column below do not exactly add up to this value due to rounding in the computer software used. 
When the proper calculations were performed without rounding individual values, this number resulted; it is considered the 
most technically accurate. 

A credit for a mixed alcohols co-product is factored into the calculation, thus in this particular instance, costs are reduced 
enough that the credit for the co-product is larger than the rest of the costs; thus a negative cost is shown. 
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2005 State of 
Technology 

2007 State of 
Technology 

2009 Projection 

2012 

Projection 

Processing Total 

$1.79 

$1.72 

$1.62 

$0.92 

Prehydrolysis/ treatment 

$0.50 

$0.51 

$0.47 

$0.26 

Enzymes 

$0.35 

$0.35 

$0.35 

$0.12 

Saccharification & Fermentation 

$0.35 

$0.34 

$0.31 

$0.12 

Distillation & Solids Recovery 

$0.21 

$0.19 

$0.18 

$0.16 

Balance of Plant 

$0.37 

$0.32 

$0.31 

$0.26 


Detailed Justification 


Thermochemical 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


19,861 


27,263 


30,184 


Robust and cost-effective biomass thermal/catalytic conversion processes that can convert a variety of 
biomass materials to suitable clean intermediates (e.g. syngas and bio-oils) for subsequent conversion 
to fuels are under development. The Thermochemical R&D supports the reduction of costs associated 
with converting biomass and its intermediaries to fuels, chemicals and power via gasification, 
pyrolysis, and catalytic hydrotreating and hydrocracking processing technologies. Intermediate 
products include clean synthesis gas, or syngas, (a mixture of primarily hydrogen and carbon 
monoxide), bio-oil (a liquid product from pyrolysis or liquefaction), and gases rich in methane or 
hydrogen. These intermediate products can be upgraded to products such as ethanol, other alcohols, 
gasoline, diesel, jet fuel, ethers, synthetic natural gas, or may be used directly for heat and power 
generation. Core research addresses key technical barriers such as the need for higher yields and 
selectivity of the intermediates and end products. Due to subsequent catalytic conversion of syngas to 
ethanol, there is also a need for purification of the syngas and more robust ethanol production 
catalysts. A critical barrier for bio-oil is the need to stabilize bio-oil from unwanted side reactions and 
upgrading to a form that is more amenable to hydrotreating and hydrocracking catalysts. 

FY 201 1 activities include the continuation of technology validation to economically convert biomass 
feedstocks, forest residues and other woody resources to synthesis gas or bio-oils that are suitable for 
fuels and co-products. The target for gasification and subsequent ethanol production is a modeled 
conversion cost of $0.97/gallon of ethanol ($2007, feedstock cost of $5 1 .80/dry ton). This conversion 
cost is associated with a modeled minimum ethanol selling price (MESP) of $1 .70/gallon in 201 1 
($2007, feedstock cost $5 1 .80/dry ton). The data for completing this modeling target will be 
produced through both National Laboratory and competitively selected projects. The competitively 
selected projects will involve developing syngas to liquid fuels technologies (initiated in FY 2007, 
and slated to be completed in 201 1 ) and pyrolysis oil to liquid fuel conversion technologies (initiated 
in FY 2008, and planned to be completed in 201 1). A go/no go decision will be made in FY 2010 on 
whether the current R&D programs to enable the modeled ethanol cost to attain the programmatic 
2012 target should be redirected in FY 201 1 or FY 2013. A new competitive solicitation will support 
pyrolysis oil production R&D and subsequent upgrading. In addition, a competitive solicitation for 
research in support of non ethanol infrastructure compatible biofuels, including but not limited to new 
catalysts for upgrading of bio-oil will be conducted. 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


The objective will also be supported by expanding three key research areas to gain a better 
understanding of the fundamental sciences involved. Gasification fundamentals will include 
understanding the mechanisms involved in tar reforming, syngas “cleaning”, and fuel synthesis 
particularly for infrastructure compatible fuels. Pyrolysis fundamentals will support efforts to 
improve bio-oil quality (reduction of total acid number, oxygen content, and residual char fines 
content) and bio-oil upgrading to gasoline and diesel blends. Catalyst fundamentals will include 
examining the chemical and physical mechanisms involved in syngas and bio-oil catalysis, as well as 
developing catalysts to improve stability, selectivity and activity for fuel intermediate and fuel 
production. 

A fundamental and applied understanding of the factors controlling thermochemical conversion is 
needed to be able to develop new or improved technologies that increase efficiency and/or reduce the 
cost. As feedstock prices increase due to supply and demand, decreased conversion costs will allow 
the industry to utilize higher priced feedstocks. Work will be done in collaboration with 
competitively selected industrial partners. In addition, these funds may be used to support efforts such 
as peer reviews, data collection and dissemination and technical, market, economic, and other 
analyses. 


Biochemical 


32,132 30,769 47,710 


Biochemical conversion R&D focuses on reducing the cost of converting lignocellulosic biomass to 
mixed, dilute sugars, and further conversion to liquid fuels, like ethanol. Additional support is 
provided to advance technologies needed for successful integrated biorefineries and support in 
realizing the program’s overall 2012 cost target. To ensure this trajectory is maintained, a FY 201 1 
annual performance target of a modeled conversion cost of $1 .08 per gallon of ethanol has been 
established, which contributes to the projected achievement of a modeled MESP of $1.68 per gallon 
in FY 201 1 ($2007, with an estimated feedstock cost of $52.00/dry ton). 

In FY 201 1, Biochemical conversion R&D will have an increased focus on the integration of the 
individual process steps into a continuous process, especially the interdependencies of the hydrolysis 
and pretreatment steps. Additionally, efforts will continue toward reducing cellulosic biofuel costs by 
focusing on barriers related to feedstock interface, pretreatment, hydrolysis and fermentation 
processes. The continued development of these technologies will enable the conversion of a wider 
range of feedstocks and launch the production of the next generation of cellulosic biofuels. 

Specific objectives include improved hydrolysis methods to reduce the modeled enzyme costs by 
S0.05, or by 29 percent. Establishing the value of and requirements for feedstock assembly processes 
to feed bioconversion processes is important in the development of biorefineries. Activities will 
include developing cost and quality specifications for feedstock assembly technologies that are 
compatible with biochemical conversion technologies. The key technical objective is improved 
feedstock yield potential through integration of the feedstock supply with conversion processes. 

While these activities will focus on the current portfolio of feedstocks, the results will inform future 
activities as additional feedstocks (e.g. energy crops, other agricultural residues, algal biomass) are 
considered. 
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{dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


To improve overall elFiciency and reduce conversion cost, enzyme development work started in FY 
2008 will be combined with results from ethanologen development projects initiated in FY 2007 as 
they are completed in FY 2010. This and other related efforts will result in a greater degree of 
process integration between the unit operations (pretreatment, saccharification and fermentation steps) 
needed to achieve programmatic cost targets. 


Activities will also include continuing support of public-private partnered projects from the FY 2008 
Biochemical solicitation to support the development of commercially-viable enzymes - a key 
component in the production of biofuels, including cellulosic ethanol. Key objectives for these 
projects include increasing enzyme productivities and decreasing overall enzyme costs. These efforts 
will increase sugar yields, which translate into increased yields of fuels. Biochemical R&D will also 
involve completing activities selected from the FY 2007 solicitation to support development of 
fermentative organisms. 

This integration of technologies will occur at the integrated biorefinery pilot scale facility at NREL 
and in pilot plant operations conducted with other private sector partners. The aim of this work is to 
validate the integration of the separate unit operations. 


A greater fundamental understanding of the factors and causes underlying the recalcitrance of biomass 
to biological and chemical degradation is needed to make processing more specific and less costly. 
Recalcitrance refers to the “resistance of plant cell walls to break down.” This work will continue to 
in FY 2011. Barriers and technical challenges identified in the first of a kind integrated biorefineries 
under development will determine the necessary fundamental research needs. These efforts will 
provide the basic science groundwork to develop applied, and ultimately integrated, process solutions 
for biomass conversion. Specifically, this work will produce advanced conversion processes and 
techniques for future biorefmery concepts. 

Work will be done in collaboration with competitively selected industrial partners. In addition, funds 
may be used to support efforts such as peer reviews; data collection and dissemination; and technical, 
market, economic, and other analvses. 


Algae 


0 24,829 0 


The FY 2010 appropriations directed $35 million to algae, $25 million was categorized under the 
Platform R&D subprogram with the remainder categorized under the Feedstock Infrastructure 
subprogram. Funding for these activities is requested within the Feedstock Infrastructure subprogram 
in FY 2011, 


SBIR/STTR 0 2,247 2,106 

In FY 2009, a total of $1,255,000 and $150,000 was transferred to the SBIR and STTR programs, 
respectively. The FY 2010 and FY 201 1 amounts shown are estimated requirements for the 
continuation of the SBIR and STTR program. 

Total, Conversion Technologies 51,993 85,108 80,000 
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Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($000) 

Thermochemical 

The increase in funding enables the commencement of new R&D in two key areas: 

1) pyrolysis oil production and subsequent upgrading; and 2) non food infrastructure 

compatible fuels. These new solicitations will target industrial partners, National 

Laboratories and universities for the latest technology and transformative research 

ideas in support of the EISA RFS targets for advanced biofuels and the drive towards 

cost effective infrastructure compatible biofuels. Solicitations will allow for core 

technology development, as well as scale-up of near term options in order to 

accelerate deployment. +2,921 

Biochemical 

This funding will support the continuation of multi-year projects initiated in prior 

fiscal years at the National Laboratories or with other competitively selected R&D 

partners, but not support the initiation of new projects. The increase in funding is due 

to the reclassification of funding through the consolidation of the old “Utilization of 

Platform Outputs R&D” subprogram “Products Development” key activity into the 

new Biochemical line item. These structural changes are proposed to better integrate 

the ethanologen and fiinal genomics work conducted under Products into the 

Biochemical Conversion resulting in a more effective mechanism for integrated 

biochemical conversion cost reductions. + 1 6,94 1 

Algae 

Funding for Algae is now categorized in Feedstock subprogram (formerly Feedstock 
Infrastructure). -24,829 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities. -141 

Total Funding Change, Conversion Technologies -5,108 
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Utilization of Platform Outputs R&D 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY20I0 

FY 201 1 


Utilization of Platform Outputs R&D 




Integration of Biorefinery Technologies 

131,483 

83,949 

0 

Products Development 

15,677 

13,262 

0 

SBIR/STTR 

0" 

688 

0 

Total, Utilization of Platform Outputs R&D 

147,160 

97,899 

0 


Description 

Modifications are proposed to the budget structure to better reflect Integrated Biorefmeries activities. 
The key activities of the Utilization of Platform Outputs R&D subprogram are proposed as follows: 
Integration of Biorefinery Technologies has been renamed and established as the new Integrated 
Biorefineries subprogram; and the Products Development key activity has been merged with the new 
Biochemical key activity under the new Conversion Technologies subprogram (formerly Platforms 
Research and Development). 

Detailed Justification 


(dollars in thousands) 



FY 2009 

FY 2010 

FY2011 

Integration of Biorefinery Technologies 

131,483 

83,949 

0 

This key activity is proposed as “Integrated Biorefineries,’’ 

' a separate subprogram. 


Products Development 

15,677 

13,262 

0 

Work under this key activity is proposed to continue through the “Biochemical” activity under 
“Conversion Technologies.” This change is proposed to more accurately reflect the program’s 
organizational structure and the nature of this work being done. 

SBIR/STTR 

0 

688 

0 

In FY 2009, a total of $840,000 and $100,000 was transferred to the SBIR and STTR programs 
respectively. The FY 2010 amount shown is the estimated requirements for the continuation of the 
SBIR and STTR program. 

Total, Utilization of Platform Outputs R&D 

147,160 

97,899 

0 


■ SBIR/STTR funding transferred in FY 2009 was $840,000 for the SBIR program and $100,000 for the STTR program. 


Energy Efficiency and Renewabie Energy/ 

Biomass and Biorefinery Systems R&D/ 

Utilization of Platforms Outputs R&D Page 131 FY 2011 Congressional Budget 


54928A 


3/15/2010 





1045 


Explanation of Funding Changes 



Integration of Biorefinery Technologies 

This work has been reclassified as a new subprogram, “Integrated Biorefineries.” -83,949 

Products Development 

This activity is being discontinued. Relevant work will continue under the 

“Biochemical” key activity of the “Conversion Technologies” subprogram. - 1 3,262 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities. -688 

Total Funding Change, Utilization of Platform Outputs R&D -97,899 


Energy Efficiency and Renewable Energy/ 

Biomass and Bioreflnery Systems R&D/ 

Utilization of Platforms Outputs R&D Page 132 FY 2011 Congressional Budget 


54928A 


3/15/2010 




1046 


Integrated Biorefineries 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Integrated Biorefmeries 

0 

0 

53,849 

SBIR/STTR 

0 

0 

151 

Total, Integrated Biorefmeries 

0 

0 

54,000 


Description 

Modifications are proposed to the budget structure to better reflect Integrated Biorefmeries activities. 

The historical Integration of Biorefinery Technologies activity that had been requested under the 
Utilization of Platform Outputs R&D subprogram is proposed to be renamed and established as the 
Integrated Biorefineries subprogram. 

An integrated biorefinery is defined as an operation using biomass feedstocks that produces a fungible 
biofuel and other bioproducts (including heat and power). These integrated biorefmeries ultimately 
support meeting the EISA RFS targets for advanced biofuels. The Integrated Biorefineries 
subprogram’s strategic goal is to demonstrate and validate integrated technologies to achieve 
commercially acceptable performance and cost pro forma targets. This performance and cost data is 
essential to benchmarking the state of technology and production costs for current and future 
biorefineries. The Biomass Program is developing a suite of technologies across biorefmery pathways 
to enable a broad spectrum of biomass resources that can be used to produce a variety of biofuels. 
Integrated Biorefmeries activities facilitate the integrated demonstration and validation of suites of 
technologies including those developed by the Feedstocks and Conversion Technologies subprograms. 

The program will focus on implementing public-private cost-shared, demonstration, and commercial- 
scale biorefmery projects converting a wide spectrum of feedstocks to advanced biofuels, biopower, and 
bioproducts. The projects will demonstrate and validate biorefinery concepts to reduce technological 
and financial risks, which ultimately enables the commercialization of future biorefineries. The program 
has competitively selected commercial scale (700 dry tonnes per day) and demonstration scale 
(minimum 70 dry tonnes per day) biorefinery projects. These cost-shared partnerships will continue to 
provide important operational data and processing costs to alleviate the high technical risk of processing 
longer term, unconventional feedstocks such as algae, which will help encourage capital investment. 
Benefits 

Integrated Biorefmeries’ commercial deployment efforts are central to the Biomass Program’s strategy 
to support the EISA RFS by helping the U.S. biofuels industry overcome key technical and economic 
barriers in order to rapidly produce advanced biofuels at the volumetric targets needed to achieve the 
RFS. The Biomass Program is currently working with four competitively selected industry partners to 
establish biorefmeries at full commercial scale, with another eight industry partners for biorefineries at 
1 0 percent of full commercial scale. These projects will demonstrate and validate integrated processes 
for converting biomass into fuels and co-products. Following successful demonstrations, private sector 
partner project replication is expected. These replications will enable the achievement of the volumetric 
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targets of the EISA RFS. These activities promote large-scale market adaptation and private sector 
acceptance of biofuels and co-products from a diversity of feedstocks. This is expected to attract 
additional sources of financial capital at competitive rates and accelerate biorefinery commercialization 
and, thus, oil displacement. An annual performance target has been established to monitor progress of 
these deployment activities in support of the EISA RFS volumetric advanced biofuels goal of 21 billion 
gallons by 2022. For FY 2011, this target is the completion of engineering design and the 
commencement of construction of three biorefinery projects. 


Detailed Justification 


Integrated Biorefineries 


(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


53,849 


In FY 2011, Integrated Biorefineries will continue cost-shared partnerships from competitive 
solicitations to demonstrate integrated biorefineries. Specifically, the program will continue to 
support multi-year financial assistance agreements from public-private partnerships selected in FY 
2007 and 2008 for commercial and demonstration scale biorefineries, involving the production of 
transportation fuels and co-products (such as materials, chemicals, heat and power). Funding levels 
will be determined on a project by project basis, as cost-share paitners meet the necessary 
requirements to move from phase one awards (pre-construction engineering design, NEPA 
compliance) to phase two awards (facility construction). The Recovery Act funded pilot and 
demonstration scale projects selected for up to $483 million from a competitive solicitation. In 
addition, $81 million is expanding an existing commercial scale project (previously selected in 2007 
from a competitive solicitation). 


SBIR/STTR 0 0 151 

The FY 201 1 amount shown is the estimated requirements for the continuation of the SBIR and 
STTR program. 

Total, Integrated Biorefineries 0 0 54,000 


Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($000) 

Integrated Biorefineries 

Funding continues to support the multi-year financial assistance agreements for 

commercial and demonstration scale integrated biorefinery projects initiated from 

prior year solicitations. Due to the reclassification of these funds at the subprogram 

level in the proposed budget structure, this appears to be an increase; however, this is 

technically a decrease of approximately $79 million below the amount requested in FY +53,849 
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FY 2011 vs. 
FY 2010 
($ 000 ) 

2010 (of which $5 million was intended for the support of Biofuels Infrastructure 
activities scheduled to completion in FY 2010). This substantial decrease is due to 
both the acceleration through Recovery Act funding of large integrated biorefinery 
projects and the variance in project implementation schedules and related fiscal needs 
of projects still engaged in early phases of development in FY 201 1 . 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities +151 

Total Funding Change, Integrated Biorefineries +54,000 
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Analysis and Sustainability 
Funding Schedule by Activity 


(dollars in thousands) 


FY 2009 

FY2010 

FY 201 1 


Analysis and Sustainability 



Systems Analysis 

0 

0 4,000 

Crosscutting Sustainability 

0 

0 4,000 

Systems Integration 

0 

0 2,000 

Total, Analysis and Sustainability 

0 

0 10,000 


Description 

The Biomass Program’s Analysis and Sustainability activities play a vital role in supporting decision- 
making, demonstrating progress towards established goals, directing research activities, and are 
instrumental in setting the entire biofuel value chain on an environmentally sustainable and 
economically viable course. Relationships with experts at the National Laboratories, institutions of 
higher learning, and a myriad of external stakeholders are leveraged to obtain the best qualitative 
information and quantitative data possible. The newly proposed Analysis and Sustainability subprogram 
is subdivided in to three key activities: Systems Analysis, Crosscutting Sustainability, and Systems 
Integration. 

The Biomass Program is committed to all aspects of environmental sustainability, including climate 
change, biological diversity, water quality and conservation, and soil quality. The Program seeks to 
prevent negative enviromnental impacts by working closely with stakeholders to identify and plan for 
potential consequences up front by developing prevention and contingency mitigation strategies. The 
Biomass Program also recognizes the critical importance of understanding and mitigating land use 
change associated with biomass production. To this end, it is supporting efforts toward land use change 
model development, which complements work by DOE’s Office of Science, EPA and leading 
universities on the subject. 

Benefits 

Through quantification, analysis activities give the Biomass Program context and justification for 
decisions regarding the future direction and scope of the Biomass Program’s R&D work. This 
information is critical to sound management of the Biomass Program’s R&D portfolio and the 
establishment, adaptation, and fulfillment of its vision in a dynamic context of rapid technological 
progress and great economic and environmental uncertainty. This critical information enables the 
Biomass Program to better inform policy makers and private sector stakeholders, shaping the growth of 
America’s nascent cellulosic and advanced biofuels industries. 
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Detailed Justification 


Systems Analysis 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


4,000 


Systems Analysis enhances each R&D area individually and the Program as a whole through the 
provision of critical quantitative measures of progress, future projections, and risk. Programmatic 
analysis activities are focused on clearly identifying synergies and addressing potential barriers, while 
progress is concurrently monitored and accomplishments validated in each of the Program’s 
technology areas. Programmatic analysis activities provide quantitative measurements and 
evaluations critical to strategic decisions at both the program and activity levels. 

Specific focus areas include resource and infrastructure assessment, technical and economic feasibility 
analysis, integrated biorefinery analysis, and technology deployment analysis. Rigorous quantitative 
analysis is applied where possible, and the results subsequently interpreted in the context of a greater 
body of work and peer discourse to provide vital insight for R&D prioritization, technology 
performance needs, and reasonable performance expectations. 


Crosscutting Sustainability 0 0 4,000 

Crosscutting Sustainability analysis involves the documentation and understanding of critical 
relationships between the production of biofuels and bioenergy, and environmental sustainability. 

The activity focuses on the development and application of guidelines for measuring environmental 
benefits and barriers of a domestic biofuels industry, including impact prevention and mitigation 
strategies. Targets will be identified and baselines established. Indicators/metrics are being identified 
and selected based on their relevance. Research activities addressing land use, water, GHG emissions, 
soil health and air quality will improve information and understanding of holistic sustainability from a 
systems and life cycle perspective. 

A near term objective is to establish a transparent methodology for evaluating and comparing 
technologies, practices and inputs on this basis. To better address the air quality implications of 
producing and consuming biofuels on a wells-to-wheels basis, the Biomass Program is studying the 
emissions characteristics of advanced biofuels such as green gasoline, green diesel, and pyrolysis oils. 
Work is also underway to quantify the impact of water and input use on ground and surface water. 
Moreover, these activities are being coordinated with the Feedstocks subprogram for a better 
understanding of soil nutrient and carbon flux. 

Crosscutting Sustainability activities support the reduction of the environmental footprint of biofuels 
relative to conventional fuels through the strategic development and application of appropriate 
technologies. Energy and GHG emissions benefits of biofuels are modeled, lifecycle assessments of 
alternative fuels are conducted (and compared to conventional fuels), and existing models are being 
updated with current soil carbon and land use change data. 
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Systems Integration 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


2,000 


Systems Integration will provide tailored technical and programmatic support to the Biomass Program 
by employing systems engineering processes and practices to calibrate internal management processes 
for enhanced internal efficiency and overall performance. A decision-making support framework, 
data management tools, and analytical resources are provided to the program to inform and facilitate 
strategic planning, performance evaluation, and portfolio management. 

Specific activities include the following; systems engineering and strategic plaiming process 
facilitation (change control, MYPP, analysis planning); creation of an integrated baseline (data 
reconciliation between databases); and performance verification (risk assessment of pilot and 
demonstration scale projects, independent project analysis). FY 201 1 activities also include the 
incorporation of DOE integrated biorefinery project data into state of technology metrics, and the 
public deployment of a streamlined version of the Biomass Scenario Model for use by the research 
community. 

With the decision-making and data management tools and support framework provided, the Biomass 
Program can better articulate its vision, identify and validate performance goals, measure progress 
toward these goals, plan for the future, prioritize its portfolio, conduct risk management, and plan for 
the successful fulfillment of its mission in support of national policies and priorities. 


Total, Analysis and Sustainability 


0 0 10,000 
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Explanation of Funding Changes 

FY201! vs. 
FY 2010 
($ 000 ) 

Systems Analysis 

The increase is due to the reclassification of crosscutting funds into a new activity in 
the revised budget structure. The level of fiinding is consistent with FY 2010 request 
for these activities, +4,000 

Crosscutting Sustainability 

The increase is due to the reclassification of crosscutting funds into a new key 

activity in the revised budget structure. The level of funding is consistent with FY 

2010 request for these activities. +4,000 

System Integration 

The increase reflects the reclassification of crosscutting funds into a new activity in 

the revised budget structure, and is consistent with funding of these activities in 

recent years. +2,000 

Total Funding Change, Analysis and Sustainability +10,000 
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Large Scale Biopower 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY 2011 


Large Scale Biopower 

0 

0 

49,580 

SBIR/STTR 

0 

0 

420 

Total, Large Scale Biopower 

0 

0 

50,000 


Description 

Beginning in FY 2011, the Biomass Program will evaluate the potential to produce large commercial 
scale power plants using biomass or biomass derived fuel to produce renewable electric power. Biomass 
power generation has the potential to deliver a significant amount of renewable electricity in the U.S. 
over the next 30 years and contribute to GHG reductions and sustainable development. According to the 
Biomass Producers Association, over 100 biomass power plants are connected to the electrical grid in 
the U.S.“ The potential for biopower is highlighted in the Energy Information Administration’s (ElA) 
2010 Annual Energy Outlook where it is estimated that, excluding hydroelectricity, renewable energy 
consumption in the electric power sector is projected to grow from 1.2 quadrillion Btu in 2008 to 4.3 
quadrillion Btu in 2035.'’ EIA attributed the largest sources of growth in renewable energy use in the 
AEO20 10 reference case to biomass and wind." 

A biopower generating plant has the capability to use logging residues, intermediate thinnings, wood 
chips, or processed fuels produced from biomass including torrefied briquettes, upgraded pyrolysis oil or 
synthesis gas. Various approaches will be assessed: 1) centralized, in which a single large scale power 
facility is fed by a distributed network of biomass conversion facilities producing energy dense, 
transportable fuel intermediates such as pellets, syngas or pyrolysis oil; and, 2) decentralized, that would 
include replicating smaller scale power facilities on the order of 50 to 100 MW that could also be 
integrated with a biofuel producing integrated biorefinery or involve co-firing. Feasibility studies will 
be competitively selected to evaluate different options and benchmark the state of technology. 

It is estimated that two million dry tons of biomass will be required per year to generate 500 MW of 
biopower.** To determine if this application is feasible, detailed resource assessments and regional 
supply curves will be required to identify potential sites, evaluate competing uses for the forestry, wood 
residues and other biomass resources, and determine the availability of water, labor and reliable 
transportation systems to ship the fuel intermediate to the generating plant. 


* Galbraith, Kate. “As Biomass Power Rises, a Wood-Fired Plant Is Planned in Texas.” The New York Times. August 29, 
2009. Page C4: http:/7www.nytimes.coin/2008/08.t29/business/29biomass.html 
Annual Energy Outlook 2010, htlp://www.eia.doe.gov/oiaf/aeo/ 

Annual Energy Outlook 2010, http;=7www.eia.doe.gov/’oial7aeo/ 

■* Based on program calculations using a lower heating value of 8,200 Btus/pound of biomass, an operating factor of 85%, and 
boiler efficiency of 35%; for the generation of 500 MW 
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The program will include an evaluation of multiple technology approaches that includes conducting 
focused R&D on developing an optimized biochar fuel, feedstock logistics and sustainability, fuel 
characteristics and feed methods, flue gas clean-up, and power generation and integration with other 
biomass users, such as integrated biorefineries. Options will be evaluated to determine the most cost 
effective way to sustainably generate 500 MW of electrical power from biomass while achieving the 
greatest reductions in greenhouse gases. 

Benefits 

Synergies are expected to result from the collaborative implementation of this initiative. Relationships 
with industry and their supporting regional infrastructure will be fortified and leveraged, and new 
interagency and external stakeholder partnerships will be developed such as a new collaboration 
between OE, FE, and the Biomass Program, and interactions with FERC. The demonstration, 
deployment, and validation of biopower technologies at scale will help build a bridge from a fossil 
carbon-based energy economy to one based on renewable energy systems. Successful deployment will 
accelerate industry adoption of clean energy technologies and create green jobs in the renewable power 
sector and biomass supply chain. To ensure measureable progress toward the successful large scale 
deployment of biopower technologies, aiuiual performance targets have been established to produce 500 
MW of biopower by FY 2017. 

This work is intended to validate alternative means for low carbon power generation through investment 
in promising clean energy technologies. The Biomass Program will support and help the utility industry 
identify technical and economic barriers to large scale electricity generation from biomass; assess the 
feasibility of large-central biopower production facilities to produce lower-cost, lower emission 
generating electricity; and identify resource logistics that enable the number or size of these generating 
facilities and their economic viability. 


Detailed Justification 


Large Scale Biopower 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


49,580 


In FY 201 1, a Request for Proposal (RFP) will be initiated for feasibility studies. The feasibility 
studies will include the following major considerations: 

■ Detailed resource assessment to include feedstocks, water, and labor; 

■ Regional supply curves to include an assessment of sustainability; 

• Siting and permitting studies; 

• Scoping study of potential technologies meeting near-term scale-up potential or useable in 
retrofitting existing facilities; 

■ Appropriate environmental studies and pathway to accelerate NEPA; 

■ Detailed cost estimates for potential power generation and biomass conversion facilities; 

■ Cost-benefit analysis on feedstock type and delivery systems; 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


■ Impact studies for jobs, community, etc.; 

■ Additional energy impact on the U.S.; and 

■ An assessment of potential GHG emission reductions. 


Information from the feasibility studies will be used to downselect at least one large scale biopower 
demonstration project. The approach and scenario that are selected will be based on the outcome of 
the initial feasibility study. An industry cost share of 60 percent will be required. 


SBIR/STTR 0 0 420 

The FY 201 1 amount shown is the estimated requirements for the continuation of the SBIR and 
STTR program. 

Total, Large Scale Biopower 0 0 50,000 


Explanation of Funding Changes 

FY 201 1 vs. 
FY2010 
($ 000 ) 

Large Scale Biopower 

This increase supports the establishment of a new subprogram for an entirely new 
DOE initiative that takes advantage of the improvements in thermal efficiency of 
power generation systems. These activities will address challenges from optimizing 
fuel type, feedstock logistics, regional supply issues, sustainability, including 
resources such as water, labor and grid limitations. The intent is to build and operate a 
biomass power facility with an efficiency in excess of 50 percent that will create green 
jobs, and provide cost-effective renewable power. 

This effort is a critical first step toward the implementation of large utility scale 

production of renewable electric power from biomass. In subsequent years, 

appropriate technologies can then be deployed at commercial scale to prove economic 

viability and establish a sustainable supply chain. These pioneering efforts are 

intended to create new economic opportunities, including jobs, across the supply chain 

and make a significant contribution to domestic renewable energy generation, further 

diversifying the U.S. renewable portfolio for enhanced energy and economic security. +49,580 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities +420 

Total Funding Change, Large Scale Biopower +50,000 
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Soiar Energy 

Funding Profile by Subprogram 


(dollars in thousands) 



FY 2009 




Current 

FY 2010 


FY 2009 Current 

Recovery Act 

Current 

FY2011 

Appropriation® 

Appropriation 

Appropriation 

Request 


Solar Energy 

Photovoltaic R&D 

142,793 

46,535 

128,490 

152,000 

Concentrating Solar Power 

29,621 

30,872 

49,720 

98,200 

Systems Integration 

0 

23,966 

23,250 

30,698 

Market Transformation 

0 

14,590 

23,540 

21,500 

Fuels from Sunlight Hub 

0 

0 

22,000 

0 

Total, Solar Energy 

172,414 

115,963 

247,000" 

302,398 


Public Law Authorizations: 

P.L. 93-409, “Solar Heating and Cooling Demonstration Act” (1974) 

P.L. 94-163, “Energy Policy and Conservation Act” (EPCA) (1975) 

P.L. 94-385, “Energy Conservation and Production Act” (ECPA) (1976) 

P.L. 95-91, “Department of Energy Organization Act” (1977) 

P.L. 95-590, “Solar Photovoltaic Energy Research, Development and Demonstration Act” (1984) 

P.L. 95-619, “National Energy Conservation Policy Act” (NECPA) (1978) 

P.L. 96-294, “Energy Security Act” (1980) 

P.L. 101-218, “Renewable Energy and Energy Efficiency Technology Competitiveness Act of 1989” 

P.L. 101-575, “Solar, Wind, Waste, and Geothermal Power Production Incentives Act of 1990” 

P.L. 102-46, “Solar, Wind, Waste, and Geothermal Power Production Incentives Technical Amendments Act” (1991) 

P.L. 102-486, “Energy Policy Act of 1992” 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 1 10-140, “Energy Independence and Security Act of 2007” 

Mission 

The mission of the Solar Energy Program (Solar Program) is to conduct research, development, 
demonstration and deployment (RDD&D) activities to accelerate widespread commercialization of clean 
solar energy technologies which will lower greenhouse gas (GHG) emissions, provide a clean and 
secure domestic source of energy, and create high-paying green jobs. 

Benefits 

The U.S, is the world’s largest consumer of electricity and, at the same time, has the largest solar 
resource of any industrialized country.' Developing technologies that can reliably and affordably 
harvest this resource will greatly enhance National energy security while reducing the threat of global 

“ SBIR/STTR funding transferred in FY 2009 was $2,308,000 for the SBIR program and $278,000 for the STTR program, 
b Per P.L. 1 1 1-85, DOE exercised the option to fund the NREL Ingress/Egress project with Recovery Act funds. The use of 
this option provided $22.0 million in funding for the Fuels from Sunlight Energy Innovation Hub, as reflected in this table. 

' Based on radiation data collected by the National Renewable Energy Laboratory; http://rredc.nrel.gov/solar/old_data/nsrdb/ 
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warming and providing high-paying jobs in the U.S. . To accomplish this mission, the Solar Program 
invests in two basic types of solar technologies - PV which convert the sun’s energy directly into 
electricity, and CSP technologies which concentrate the sun’s rays and produce electricity from the 
resulting thermal energy. 

The R&D effort focuses on technology pathways that have the greatest potential to lower costs and 
improve performance. The Solar Program supports a broad spectrum of R&D activities from university- 
led efforts focused on next generation PV devices and processes, to industry-led R&D partnerships, 
known as “Technology Pathway Partnerships (TPPs),” which address the issues of cost, performance 
and reliability associated with each technology pathway. Partners include industry, universities, 
laboratories, and other governmental entities broadening the base and increasing the likelihood of 
achieving the Solar Program’s goals. Program modeling suggests that, in 2015, outcomes and benefits 
could include 5 to 10 GW of cumulative new solar electric generating capacity installed in the U.S. 
During the past decade, demand for and production of solar energy systems have been growing very 
rapidly. Worldwide, the grid-connected solar PV market has grown at a compound annual growth rate 
(CAGR) of 54 percent over the past 10 years, 56 percent from 2003 to 2008, and over 70 percent from 
2007 to 2008. Growth in the U.S. was also strong, with a 5 year CAGR of 37 percent for the grid plus 
off-grid market, accelerating to 63 percent from 2007 to 2008.” CSP technologies have also experienced 
growth in recent years, with 430 MW of grid-tied capacity installed worldwide through 2008, and 419 
MW of this capacity installed in the Southwestern U.S.'’ Demand for and production of both PV and 
CSP solar energy systems is expected to continue to rapidly grow over the next couple of decades, due 
to a combination of: declining system costs; technology improvement; increasing concern about 
environmental challenges (such as climate change) and national security; government policy and 
incentives associated with these concerns; and tremendous interest in and investment by the private 
sector. Possible near-, mid-, and long-term scenarios for solar technologies are: 

• Near-term - as system costs continue to decrease, the number of grid-connected solar systems could 
increase quite rapidly, meeting local energy needs such as decentralized and potentially 
uninterruptible power, community power, or peak shaving; 

• Mid-term - reductions in cost could encourage penetration by solar technologies into large-scale 
markets, first in distributed markets such as commercial buildings and communities, and later in 
utility-scale systems; and 

• Long-term - provide both distributed and centrally generated electricity and heat throughout the 
U.S., with an increasing share of residential and commercial buildings generating their own energy 
on-site with grid-connected systems. 

DOE analysis of the potential benefits of its renewable energy programs, as presented in the benefits 
table below, suggest that by 2030, the Solar Program can directly contribute to private sector 
development of more than 70 GW of electric and power which will reduce carbon emissions by more 
than 40 million metric tons, and can increase to nearly 2.5 gigatons by mid-century. 

The proposed FY 201 1 investments complement funds provided by the Recovery Act that accelerated 
the development of critical path technologies in support of the program’s goals of making electricity 


* Navigant. Analysis of Worldwide Markets for Photovoltaic Products & Five-Year Application Forecast 2008/2009. Palo 
Alto, CA: Navigant Consulting. 2009: http://www.navigantconsulting.com 

*’ Prometheus Institute. Concentrating Solar Power: Technology, Costs and Markets. Cambridge, MA: Prometheus Institute 
for Sustainable Development. 2008: http://www.gtmresearch.com/report/concentrating-solar~power-technology-cost-and- 
markets 
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generated from solar competitive with conventional grid electricity by 2015, addressing market barriers, 
and accelerating the development of advanced and next generation PV technology. Specific projects 
include: PV Incubator; PV Supply Chain; a solar-wide lab call for projects in next-generation PV 
technologies and CSP materials; upgrades to the National Solar Thermal Test Facility at Sandia National 
Laboratories (SNL); Solar Energy Grid Integration Systems (SEGIS); high penetration PV; Solar 
America Cities; and solar workforce development activities. FY 2011 activities integrate program R&D 
and the new program and sector base resulting from Recovery Act funded projects. Follow through is 
planned within each related activity to build the Nation’s energy economy with sustained technology 
innovation and infrastructure at the scale and pace leveraged partnerships generated with an informed 
and energized public. Congress and private sector. This integrated targeted performance builds on both 
Recovery and RD&D will enable the realization of administration’s goals and commitments to energy, 
the economy and climate. Decision makers and the public can track the progress of these activities at: 
www.energy.gov/recovery/index.htm. 

In addition several structural changes within the Solar Energy Program were implemented in FY 2010. 
Solar currently consists of four subprograms: two technology-based, PV & CSP; and two crosscutting, 
Systems Integration and Market Transformation. This structure allows the program to preserve the 
technology distinction between two fundamentally different ways of producing solar power, while 
providing two distinct crosscutting areas that afford better efficiency in addressing needs common to the 
entire solar technology portfolio, such as systems analysis, resource assessment, and technical outreach. 
The two technology paths focus on cost reduction, while the two crosscutting paths focus on enabling 
the high penetration of solar into the market. Together they form an effective strategy for making solar 
a significant contributor to the U.S. energy system. 

Climate Change 

The Solar Program’s RDD&D activities all support the achievement of a National reduction in GHG 
emissions. Solar technologies have the potential for significantly displacing fossil-based electricity 
generation, thus reducing the amount of carbon emitted into the atmosphere. For example, DOE 
analysis detailed in the benefits table that follows suggests that by 2030 the Solar Program’s activities 
could directly contribute to a cumulative reduction of more than 40 million metric tons of CO 2 . By mid- 
century these benefits could increase to nearly 2.5 gigatons. 

Energy Security 

While solar does not directly displace petroleum imports for transportation, it does displace natural gas 
used in the electricity sector. Thus, increasing the use of solar for electricity generation will have a 
significant impact on reducing the need for imported liquefied natural gas (LNG). In addition, if plug-in 
hybrid electric vehicles (PFIEVs) are successful at penetrating the market for transportation, then solar 
power, by providing electricity to charge PHEVs, could also help to displace the demand for petroleum 
and other fossil-based electricity generation for transportation purposes. The combination of solar and 
PHEVs could help the U.S. move to a much more secure and sustainable transportation system. 
Economic Impact 

Due to continued improvements in the cost and performance of solar technologies, the program’s 
activities could result in considerable savings to consumers. For example, by 2030 the program’s 
activities could directly contribute to a cumulative savings to consumers of nearly $25 billion (primarily 
in the form of savings on consumer electricity bills). Consumer savings could grow rapidly to more than 
$170 billion by mid-century (see table below). 
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The benefit tables below show the estimated benefits from 2015 through 2050 that would result from 
realization of the program’s goals*. These benefits are achieved by targeted Federal investments in 
technology R&D in partnership with industry members, universities, National Laboratories, States, other 
governmental and/or other stakeholders. These partnerships facilitate the technical coordination of 
activities and attract cost sharing to provide leveraged benefits. 

The benefits table also reflects the increasing market share of advanced solar technologies over time as 
projected installed system costs decline and system performance improves. The expected benefits 
reflect solely the achievement of the program’s goals. Not included are any policies, regulatory 
mechanisms, or other incentives already in existence that might be expected to support or accelerate the 
achievement of the program goals. Thus is it very likely that the data reported in the benefits tables 
below underestimate the potential benefits from solar energy technologies, particularly in a future 
including climate and related policies aimed at encouraging the transition to clean energy technologies. 
In essence, the availability of low-cost solar energy technologies will be more valuable in a carbon 
constrained future; yet, DOE’s current benefits calculation methodology excludes these types of 
considerations. 

The program goal case is modeled along with a “baseline” case in which no DOE R&D exists. The 
baseline case is intended to represent the future without the effect of the Solar Energy Program, and is 
identical for all DOE applied energy R&D programs, thereby ensuring that all program benefits are 
estimated using the same assumptions for external factors such as economic growth, energy prices, and 
levels of energy demand. The expected outcome benefits are calculated using the same fundamental 
methodology across EERE and across all of DOE’s applied energy R&D programs, which included 
R&D to improve solar technologies, as well as market transformation efforts. This standardization of 
method and metrics is part of DOE’s efforts to make all program stated benefits comparable. 

Prospective benefits are calculated as the arithmetic difference between the baseline and the program 
goal case, and the resulting economic, environmental and security benefits attributed to the program’s 
activities. This approach of calculating the benefits as an incremental improvement to the baseline helps 
ensure that improvements in solar energy technologies that would occur in the absence of the program 
are not counted as part of the program’s benefits. In addition to technology and process advances due to 
the program’s activities, energy market policies, such as solar tax policy and State and Federal tax 
policies, facilitate the development and deployment of clean energy technologies. The expected impacts 
of current legislated policies in the baseline case are included so that the expected benefits calculated 
reflect as much as possible the effects of activities funded by the program. In 2007, Congress passed the 
Energy Independence and Security Act (EISA). In addition, in 2008 Congress extended and modified 
the investment tax credit for solar technologies, and in 2009 Congress passed the American 
Reinvestment and Recovery Act (Recovery Act). These acts included several important authorizations 
to advance solar power which included training workforce and R&D to improve solar technologies. 
These new authorizations are considered current policies in the baseline case. 

The benefits are generated by modeling both the program goal and baseline cases within two energy- 
economy models: NEMS-GPRAll for benefits through 2030, and MARKAL-GPRAl 1 for benefits 
through 2050. The full list of modeled benefits appears below. 


' Additional information on EERE’s impact analysis methodology and assumptions, as well as the final FY 201 1 budget 
impact estimates, can be found at http://wwwl .eere.energy.gov/ba/pba/program_benefits.html. 
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FY 2011 Primary Metrics 



Metric 

Model 

Year 

2015 

2020 

2030 

2050 

Energy Security 

Oil Imports Reduction, cumulative 
(Bilbbl) 

NEMS 

m 

ns 

ns-N 

N/A 

MARKAL 

BS % 

0.01 

004 

0.10 

Natural Gas inports Reduction, 
cumulative (Tcf) 

NEMS 

m 

ns 

ns 

N/A 

MARKAL 

" m ' 

0.58 

3.18 

17.7 

Environmental 

Impacts 

CO 2 Emissions Reduction, cumulative 
(MilmtCOi) 

NEMS 

fiS 

ns 


N/A 

MARKAL 

. 

22 

.r- • 

2440 

SO 2 Allowance Price Reduction ($/ton) 

NEMS 

ns 

ns 


N/A 

MARKAL 

;%-Ni'A , 

N/A 


N/A 

NOx Allowance Price Reduction ($/ton) 

NEMS 


ns 


N/A 

MARKAL 


N/A 

' N/A •• 

N/A 

Economic Impacts 

Primary Diergy Savings, cumulative 
(quads) 

NEMS 


0.07 

0-1 

N/A 

MARKAL 

^ ns 

na 

ns 

9.47 

00 Savings, cumulative (Bilbbl) 

NEMS 


ns 


N/A 

MARKAL 

tr 

'“.r. 

ns 

•V os'* 

0.10 

Consumer Savings, currailative (Bil $) 

NEMS 


ns 

M 

N/A 

MARKAL 


9.0 

*“ 25-S'. 

172 

Hectric Power Industry Savings, 
cumulative (Bil $) 

NEMS 


11 

f- .^3r' . 

N/A 

MARKAL 


ns 


42 

Household Energy Expenditures 
Reduction ($/household/yr) 

NEMS 


ns 

risoVvr 

N/A 

MARKAL 

mm- 

ns 


63 

- “Reductions” and “savings” are calculated as the difference between results from the baseline case {le no future 

DOE funding for this technology) and the progTamcase(i.e. requested DOE funding for this technology is received 
and is successful). 

- Oil inpacts are show/n as two metrics. "Oil Imports Reduction" refers only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oil consunption. 

- Allcumuiativc metrics are based on results beginning in 201 1. 

- All monetary metrics are in 2007$, 

- Cumulative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 
ns - Not significant NA - Not vet available N/A - Not applicable 
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FY 2011 Secondary Metrics 



Metric 

Model 

Year j 

2815 

2020 

20 J 0 

2050 

Energy Security 

Oil Imports Reduction, annual (Mbpd) 

NEMS 

m 

ns 


N/A 

MARKAL 


na 

ns 

O.Ql 

Natural Gas Imports Reduction, annual 
(TcO 

NEMS 

m ' 

ns 

DS 

N/A 

MARKAL 


0.23 

0JJ8 

L44 

MPGInprovement (%) 

NEMS 


ns 

, as 

N/A 

MARKAL 


ns 

' os 

ns 

Environmental 

Impacts 

C02 Emissions Reduction, annual (Mil 
mtC02/yr) 

NEMS 

' % »s 

ns 

17.7/' 

N/A 

MARKAL 


LSI 

853 » 

239.36 

C02 Intensity Reduction of US 
Economy (Kg C02/$ODP) 

NEMS 

11^ 

ns 


N/A 

MARKAL 


DS 


O.Oi 

CO 2 Intensity Reduction of US Power 
Sector (Kg C02/kWh) 

NEMS 

1 

ns 


N/A 

MARKAL 


ns 


0.03 

CO 2 Intensity Reduction of US 
Transportation Sector (Kg C02/mUe) 

NEMS 


ns 

11, 

N/A 

MARKAL 


ns 

ns 

ns 

Economic Impacts 

Primary Eiergy Savings, annual 
(quads/yr) 

NEMS 

. ns # 

0.03 

01 : 

N/A 

MARKAL 


na 


1.51 

Oil Savings, annual (Mbpd) 

NEMS 


ns 


N/A 

MARKAL 


ns 


0.03 

Consumer Savings, annual (Bil $) 

NEMS 


ns 

^3T 

N/A 

MARKAL 


0.2 

55 

54 

Electric Power Industry Savings, 
annual (Bil S) 

NEMS 


2.2 

*’^.9.0 

N/A 

MARKAL 


□s 

-A 2J5 

23 

Energy Intensity of US Econon^ 
(energy/SCDP) 

NEMS 


0.01 


N/A 

MARKAL 


ns 

St ns ? ?• 

0.05 

Net Energy SystemCost Reduction, 
cumulative (Bil $) 

NEMS 

“"WA* „ 

N/A 


N/A 

MARKAL 

4 16^ 5 

9.1 

' " 18.4? ' V 

54.7 

- “Reductions” and “savings” arc calculated as the difference between results fronilhe baseline case (i e no ftilure 

1X)E funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful). 

- Oil inpacts are shown as two metrics. "Oil Imports Reduction" refers only to reductions in oil irrports; "Oil Savings" 
refers to savings (reduction) in total oil consumption. 

- All cuimilative metrics are based on results beginning in 201 1. 

- All monetary metrics are in 2007S. 

- Cumulative monetary metrics are in 2007S that are discounted to 2011 using a 3% discount rate, 

ns - Not significant NA -Not yet available N/A -Not applicable 
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Contribution to the Secretary’s Goals and GPRA Unit Program Goals 

The Solar Program activities contribute to two of the Secretary’s goals as described below. 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 
The Solar Program demonstrates and facilitates the deployment of a range of solar energy technologies 
by working with the National Laboratories, universities, private sector partnerships, and other non-profit 
research organizations on cutting edge R&D on a wide range of solar energy technologies and pursuing 
systems integration and market transformation activities. 

The Solar Program works to develop low-cost solar technologies for residential, commercial and utility- 
scale applications. These technologies will contribute to economic prosperity by creating green jobs 
throughout the solar supply chain, reducing consumers’ energy bills, and improving the reliability of the 
electricity system. 

The program works through the International Energy Agency (lEA) in PV and CSP technologies to 
define joint areas of collaborative research and develop standards that would facilitate the manufacturing 
scale-up improvements and uniform testing protocols. These collaborative activities will facilitate the 
widespread deployment of cost-competitive solar technologies which will affect global climate change 
by decreasing the carbon intensity of electricity generation. 

Innovation: Lead the world in science, technology, and engineering 

The principal way the Solar Energy Program invests in transformational science is by supporting cutting 
edge research at National Laboratories, universities, and with industry on topics such as thermal storage 
for CSP and new device architectures for PV. The Solar Program connects basic and applied sciences 
through collaborations with DOE’s Office of Science, the National Institute of Standards and 
Technology (NIST), and National Science Foundation (NSF). The Solar Program also participates in 
the Intergovernmental Panel on Climate Change (IPCC) and contributes to lEA solar related tasks. 

Contribution to GPRA Unit Program Goal 3 (Solar Energy) 

The Solar Energy Program contributes to the Department’s strategic goals by developing next 
generation technologies with improved performance and by reducing system, manufacturing, and 
installation costs of solar energy technologies to levels competitive with fossil and nuclear energy 
sources. 

Annual Performance Results and Targets 

Performance measures enable the Program to better gauge its mission of: accelerating solar energy 
technology commercialization, establishing and tracking targets for cost reductions, increasing installed 
capacity, and high grid penetration necessary for increasing demand. The process involves diverse 
partnerships, all of which help solidify and strengthen the science, technology and engineering base 
within the U.S. Advances in solar energy technology require a wide range of skill-sets and jobs, which 
will be in greater demand as R&D, manufacturing, and installations continue to grow. 
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Means and Strategies 

The Solar Program will use various means and strategies to achieve its GPRA Unit Program goals as 

described below. “Means” include operational processes, resources, information, and the development 

of technologies such as: 

■ Performing RDD&D activities in partnership with coalitions of industry members, universities. 
National Laboratories and/or States to reduce costs; 

■ Increasing PV module efficiency, system reliability, and manufacturing capability; developing lower 
cost production processes for cells and modules; 

■ Selecting technology pathways for accelerated development of improved manufacturing methods, 
materials use, defect control and throughput; 

■ Increasing the efficiency and reliability of CSP systems; 

■ Developing low-cost thermal storage for CSP systems; 

■ Conducting systems integration activities such as technology modeling and analysis to help identify 
research priorities; 

• Identifying the barriers and benefits of grid integration; 

■ Working with Solar America Cities to build sustainable solar infrastructures, while assisting a 
second round of cities in defining and launching their activities; 

■ Conducting other market transformation activities to identify and address market barriers to solar 
technology usage, and promote market expansion opportunities; and 

■ Coordinating with EERE’s Buildings Technologies Program (BTP) to accelerate deployment of 
higher-efficiency buildings incorporating PV technologies. 

Strategies include working collaboratively with stakeholders on program, policy, management and 

legislative initiatives and approaches, such as: 

• Working with cost-shared partnerships consisting of industry members, universities, National 
Laboratories, States and/or other governmental entities to solve scientific and technical barriers to 
improve performance and reliability, while reducing cost in PV and CSP technology pathways; 

■ Working with States, industry, and other entities to leverage Federal taxpayer resources, 
communicate technology advances and opportunities effectively, reduce barriers, and accelerate 
market penetration of technology applications; and 

■ Collaborating with DOE’s Office of Science on solar R&D, and with BTP and the Federal Energy 
Management Program (FEMP), and DOE’s Office of Electricity on deployment opportunities, and 
with other agencies such as the Defense Advanced Research Projects Agency (DARPA), the Bureau 
of Land Management (BLM), and others. 

The following external factors could affect the Solar Program’s ability to achieve its strategic goal: 

• Material costs and availability (e.g., silicon supply, etc.); 

• Labor costs; 

■ Currency exchange rates; 

• The price and availability of alternative technologies and conventional fuels; 

■ International R&D and deployment efforts; 

• Financial incentives and other policies; 

■ Interest rates and inflation; 

Energy Efficiency and Renewable Energy/ 

Solar Energy FY 2011 Congressional Budget 

Page 157 


54928A 


3/15/2010 



1070 


• State and local regulation; 

■ Market participant withdrawal or entry; 

■ Building community infrastructure; 

■ Utility barriers and pricing strategies; and 

• The price of carbon in current and future emission trading schemes. 

The Solar Program will also collaborate with solar energy and other industry experts outside of DOE to: 

• Ensure that the program’s research directions and priorities address the needs of manufacturers, 
utilities, state agencies, consumers, and other stakeholders; 

• Ensure that program activities are within the realm of technical feasibility and properly aligned with 
market forces; 

■ Develop technology roadmaps and peer reviews, versions of which have been completed within the 
last two years for each of the primary solar subprograms; 

• Ensure that adequate Federal land is made available for solar power plants; and 

• Ensure that adequate transmission is allocated for solar projects. 


Validation and Verification 

To validate and verify program performance, the Solar Program will conduct internal and external 
reviews and audits. The table below summarizes validation and verification activities. 


Data Sources: 


Baselines: 


Frequency: 

Evaluation: 


• Solar Program Peer Reviews (2009, 2007, 2005) 

• National Solar Technology Roadmaps (2007) 

• Sargent and Lundy, Assessment of Parabolic Trough and Power Tower Solar 
Technology Cost and Performance Forecasts (2003)’ 

The Solar Program’s 2010 baselines are: 

• $0. 1 5 to $0, 1 8/kWh for residential PV; 

• $0. 1 0 to $0. 14/kWh for commercial PV; and 

• $0. 1 0 to $0. 1 2/kWh for utility-scale CSP technologies. 

Annual. 

In carrying out the program’s mission, the Solar Program uses several forms of 
evaluation to assess progress and to promote program improvement: 

• Technology validation and operational field measurement; 

• Implementation of a consistent methodology across the program for analyzing 
levelized cost of energy (LCOE); 

• Critical peer review of both the program and subprogram portfolios and 
activities by independent outside experts; 

• Annual internal Technical Program Review of the Solar Program; 

• A Technical Review Team; 


’ “Assessment of Parabolic Trough and Power Tower Solar Technology Cost and Performance Forecasts.” Sargent & Lundy 
LLC Consulting Group. Chicago. October 2003: http://www.nrel.gov/docs/fy04osti/34440.pdf 
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• Specialized program evaluation studies to examine process, impacts, or market 
baseline and effects, as appropriate; 

• Continue to conduct the transparent oversight and performance management 
initiated by Congress and the Administration; 

• Quarterly and annual assessment of program and management results based 
performance through the Performance Measurement Manager (PMM, the DOE 
quarterly performance progress review); and 

• Annual review of methods, and re-computation of potential benefits for GPRA. 

Data Storage: EIA and other organizations; both the National Renewable Energy Laboratory 
(NREL) and SNL store data on computer servers. 

Verification: Peer reviews; National Laboratory system and component test data; trade 

association reviews; National Laboratory survey of PV manufacturing cost/capacity 
data from U.S. industry; EIA survey of solar manufacturers; literature reviews. 
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Photovoltaic R&D 
Funding Schedule by Activity 


Photovoltaic R&D 
SBIR/STTR 

Total, Photovoltaic R&D 


(dollars in thousands) 

FY 2009 

FY2010 

FY 2011 

142,793 

126,332 

149,021 

0“ 

2,158 

2,979 

142,793 

128,490 

152,000 


Description 

Photovoltaic (PV) technologies utilize semi-conducting materials that directly convert sunlight into 
electricity. Modular by nature with no moving parts, they can be sized to almost every need and placed 
almost anywhere sunlight is available. This characteristic differentiates PV from almost all other 
renewable energy technologies and allows electricity to be created where consumed, thereby reducing 
the need for addition transmission lines. 

The basic building block of a PV system is the solar cell that converts sunlight into electricity. Solar 
cells are connected together to form modules. Modules can be further connected together to form 
arrays. Modules and/or arrays are primarily used to feed electricity directly into the grid via inverters 
and can be used to power electrical appliances, such as security lighting or highway signs. R&D efforts 
focus on improving performance and reliability of systems, and reducing manufacturing and installation 
costs. 

Module size is typically one square meter with a power output ranging from roughly 80 to 200 Watts 
(W), roughly eight to 16 times a typical compact fluorescent light bulb. The module comprises 50 to 60 
percent of the levelized cost of energy (LCOE) yielded from a PV system and presents a significant 
opportunity for cost savings. Crystalline silicon is the most mature technology and comprises greater 
than 85 percent of the market. New technologies with the potential for lower costs include thin films 
and high performance multi-junction cells for use in concentrating collectors. 

The Photovoltaic R&D (PV) subprogram seeks to achieve its goals by accelerating R&D on technology 
with the highest potential to reach cost competitiveness by 2015, investing in technologies with 
capability of reaching long-term carbon reduction goals, and ensuring a sustainable PV manufacturing 
base for the U.S. PV industry. 

For FY 2011, the PV subprogram’s priorities are: 

■ Invest in projects that leverage DOE funds for maximum impact, anticipate industry needs, and 
contain sufficient risk and promise to justify government funds; 

• Produce R&D results and meet all annual technical milestones of multi-year cost-shared contracts 
under competitive solicitations to reduce costs; 

• Advance module and system manufacturing technologies to achieve higher performance and lower- 
cost products with faster throughput; 

’ SBTR/STTR fiinding transferred in FY 2009 was $2,075,920 for the SBIR program and $239,080 for the STTR program. 
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■ Continue reliability research to increase the lifetime of PV components and systems, and prove the 
bankability of new PV technologies. 

Benefits 

The Solar Program goal of achieving cost-competitive solar electricity translates to a range of costs 
based on commercial and residential markets." 

For PV, the estimated cost ranges for market-specific cost-competitive electricity generation in 2015 are: 
• 4-60/kWh for commercial markets; and 

■ 6-11 ^ /kWh for residential markets. 

Because the Solar Program is designed to affect the LCOE, the program changed the primary metrics 
from $/W to $/kWh. In addition, the metric was split into commercial and residential, which more 
accurately reflect the divides of the solar market. The cost of power is expressed in ranges due to the 
diversity of PV module applications. The low-end reflects commercial applications under good 
conditions, such as advantageous financing terms and sunny locations, while the higher end is more 
common in residential applications. Achieving the cost-of-energy goals will stimulate market take-up 
that will produce the estimated associate energy, environmental and economic benefits. Costs could be 
impacted by changing key factors such as: interest rates; labor costs; raw material costs; Federal, state 
and local incentives; global deployment efforts; and geography of installation. A sample of data across 
U.S. installations was used to calibrate the cost analysis tool, which resulted in higher cost estimates for 
residential PV installations. 


Projected Solar Energy Costs Targets and Actuals 
Historic (fiscal year) 



2003 

2004 

2005 

2006 i 

2007 

2008 

2009 

Levelized Electricity Cost from PV Systems (S/kWh)*' 





Target 

0.19-0.24 

0.18-0.23 

0.18-0.23 

0.17-0.23 

0.16-0.27 

0.14-0,23 

0.12-0.20 

Actual 

0.19-0.24 

0.18-0.23 

0.18-0.23 

0.17-0.23 

0.16-0.27 

0.14-0.23 

0.12-0.20 



Plaimed (fiscal year) 


2009 

2010 

2011 

2015 

Levelized Electricity Cost from Residential PV Systems ($/kWh) 




Target 

0.17-0.20 

0.15-0.18 

0.12-0.17 

0.06-0.11 


Levelized Electricity Cost from Commercial PV Systems ($/kWh) 

0 . 12 - 

Target 0,16 0.10-0.14 0.08-0.12 0.04-0.06 

" The cost targets include Federal tax incentives and are modeled at high production costs. 

^ The Levelized Cost of Electricity (LCOE) is the principal metric by which electricity generation technologies are compared. This 
established basis for evaluating the cost of a generation method lakes into account those aspects of a technologies performance that directly 
impact power generation efficiency, system cost, and reliability. LCOE is a measure of the total lifecycle costs associated with a PV system 
divided by the expected lifetime-energy output, while accounting for the appropriate adjustments such as time value of money, etc. NREL 
developed the Solar Advisor Model (SAM), a robust model that considers the climatic variables which impact solar energy generation for 
hundreds of U.S. locations. SAM was used by the Solar Program to calculate LCOE and determine if its technical goals were met. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Photovoltaic R&D 142,793 126,332 149,021 

The PV subprogram consists of five projects: Advanced PV R&D, PV Prototype Development, PV 
Product & Process Development, Measurement & Characterization, and Test & Evaluation. 

The Advanced PV R&D (Approximate funding $29.0M) 

Next Generation PV: The core activity is the Next Generation PV R&D work, begun in FY 2008 
through a competitive solicitation that resulted in awards to universities and industry members, R&D 
on non-traditional PV technologies is essential to ensure innovation and support the development and 
expansion of advanced PV options. This effort consists of work on cutting-edge next generation R&D, 
which currently includes technologies such as plasmonics, organic cells, and multiple exciton generation 
(MEG), helping bridge the gap between basic science and technology development. These three year 
projects reach go/no-go decision points in FY 2009 and FY 2010. Projects that reached go/no-go 
decisions in FY 2009 have been approved for continuation. A new Next Generation PV solicitation 
issued in calendar year 2010 will support a new round of university and start-up company projects in FY 
2011. FY 201 1 activities will focus on the evaluation and support of these next-generation projects. 

National Laboratory Research: A diverse National Laboratory research portfolio is another important 
part of Advanced PV R&D, covering R&D to improve PV cells in all the major currently commercially 
available technologies: Wafer Silicon, Film Silicon, Copper Indium Gallium Selenide (CIGS), 

Cadmium Telluride (Cd Te), Concentrating PV, Organic PV, and Sensitized Cells. The focus of this 
R&D is semiconductor materials, device properties, and fabrication processes to improve the efficiency, 
stability, and cost of PV solar energy conversion. Researchers work closely with industry to help solve 
current problems and conduct further research on improvements that industry can adopt in the future. 
Seed Funds: In addition to the core National Laboratory R&D program, “seed” funds are being 
provided to the National Laboratories to refresh DOE’s in-house PV research portfolio with early stage 
technology projects. 

PV Prototype Development fAnproximate funding S19.0M) 

Pre-Incubator: The Pre-Incubator targets small businesses in the concept verification stage and bridges 
their development to a proof-of-concept prototype. It is intended to help companies reach the stage of 
development between laboratory concept and pilot scale prototype. The companies are partnered with 
experts and capabilities at NREL, reducing project implementation risk and increasing the likelihood 
that the performance and reliability objectives can be achieved. 

Process Development Integration Laboratory (PDIL): The new manufacturing-development focused 
PDIL, housed in the Science and Technology Facility at NREL, gives stakeholders an extra level of 
insight into product development of all PV material technologies with specialized equipment that 
simultaneously allows the creation and analysis of PV devices. With the capability to study their 
processes in more depth as the cells are made, the improvement in manufacturing will be accelerated. 
Commercialization CRADA Activities: This Industrial CRADA program funds scientists at NREL to 
work with companies who have the best overlap with NREL capabilities. After scientists and 
companies have had some initial conversations and a proposed CRADA, NREL conducts an internal 
proposal competition to select companies. Another off-shoot of this program, begun in FY 2010, is the 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Innovation by Design Program, which firnds teams of NREL scientists to initiate research aimed to 
create a new and complete PV product ready for commercialization within 18 months. 

PV Product & Process Development (Approximate funding $78.0M) 

University Process and Product: This activity, entering its third year, leverages the essential expertise 
that universities hold through competitively awarded university-led process and product development 
projects. Universities possess a fundamental understanding of materials and device physics, as well as 
experience with laboratory-scale processes and prototype production. This experience uniquely 
positions universities to leverage their knowledge in assisting the transition of PV technology from 
laboratory to marketplace, as well as offers guidance to industry on how to move forward efficiently. 
Additionally, market-oriented research offers students exposure to the growing PV-related 
commercialization efforts and supplies industry with a stream of qualified scientists. 

PV Incubator: The PV Incubator program, launched in FY 2008, enables start-up PV companies to 
work with the National Laboratories to scale up laboratory processes into pilot manufacturing processes. 
Additional awards are issued each year, with the third and fourth rounds planned for FY 2010 and FY 
201 1, respectively. All performers will continue to work closely with the Laboratories to deliver new 
module prototypes and demonstrate > 3MW of pilot production within 1 8 months of project start. This 
will reduce risk in capital investments for manufacturing capacity expansion and allow private capital 
markets to fund the build-out of manufacturing capacity based on these projects. 

Technology Pathway Partnerships (TPP): The TPPs are developing systems that have the greatest 
potential for cost-competitiveness by 2015. Examples of promising PV technologies include crystalline 
silicon, thin film, and concentrating PV. The partnerships are also developing and testing balance-of- 
system component designs that address emerging requirements for modularity, interface standardization, 
reliability, and decreased installation cost. In phase one, TPPs are developing new PV solutions for the 
residential, commercial, and utility market sectors of grid-tied electric power. In FY 2010, the third 
year of the first phase, the partnerships focused on development, testing, demonstration, validation, and 
interconnection of new PV components, systems, and manufacturing equipment. Results from these 
projects will help inform a solicitation for a second round of projects in FY 201 1 , when the second 
phase of the TPPs will be offered. As there has been significant growth in the solar marketplace since 
the original conception of the TPP program in 2006 and now, the second phase of the TPPs will be 
refocused on partnerships targeting higher risk technologies that will further accelerate cost reductions 
within the 2015 timeframe. 

PV Supply Chain and Cross-Cutting Technologies'. These activities seek to reduce manufacturing and 
product costs by improving processes and materials common to PV manufacturing that have the 
potential to impact the PV industry within two to six years. There are many examples of non-solar 
companies that have technologies and processes that are beneficial to the PV industry. These 
capabilities can be used in PV-specific manufacturing methods and products. Examples of such high- 
irapact technologies include processing steps to improve throughput, yield, or diagnostics; material 
solutions to improve reliability or enhance optical, thermal, or electrical performance; or system 
components that streamline installation. The cost reduction as a result of these improvements might be 
small in terms of a single product or processing step; however the overall impact of these ideas become 
significant when implemented across the PV industry. 
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(dollars in thousands) 

FY 2009 ^ FY 2010 FY2011 


PV Manufacturing Initiative: FY 201 1 will represent the first full year of funding for the PV 
Manufacturing initiative started in FY 2010. This initiative intends to accelerate the commercialization 
and cost reduction of PV technologies by coordinating solutions across industry that will facilitate PV 
manufacturing in the U.S. The natural result of this initiative will be the creation of a robust U.S. PV 
manufacturing base and the development of a workforce with the critical skills required to meet these 
goals. The initiative will involve consortia of industry and university partners, and facilities to speed the 
implementation of new cutting edge technologies that provide needed manufacturing process expertise. 
Measurement and Characterization fM&Cl (Approximate funding $12.0M') 

M&C provides test, measurement, and analysis support and research for all PV material technologies. 
M&C also collaborates with internal research groups, external research partners in university and 
industry laboratories, and PV manufacturers. This effort assists stakeholders through the test and 
analysis of thousands of materials and device samples annually, helping them to understand and direct 
work on their research and commercial product development. 

Test & Evaluation (Approximate funding $14.0Mf 

Performance evaluation of thin-film systems will continue to be conducted in the field by the Regional 
Experiment Stations (RESs) to compare against benchmark data in both hot, humid climates 
representative of the Southeastern U.S. and hot, dry climates representative of the Southwestern U.S. 
Accelerated lifetime testing in the laboratory will be conducted in parallel with the field testing. Any 
failures found in the field or in the laboratory will be analyzed to determine the degradation 
mechanisms. Work at the RESs will also continue to improve the reliability of distributed grid-tied 
systems, especially in the buildings sector. 

The PV Community Project is a coordinated effort on data collection, validation, and analysis of 
commercial PV systems and components for reliability improvements launched in FY 2010 in 
collaboration with the GSA green Federal building initiative. Technical assistance will continue to be 
provided in FY 201 1 on validation and analysis of performance of installed PV systems, as well as on 
lab analyses of failed components/systems to investigate reliability issues (failure causes and 
degradation mechanisms). The collected data and analysis information will be shared with the 
industry through a web-based PV operational performance database. In FY 2011, accelerated testing 
will be conducted in the lab to guide the design, material, and process changes for further product 
improvements in performance and cost reduction. 

In addition, researchers will work in partnership with universities, industry and the National 
Laboratories to improve the efficiency of cell materials and devices by investigating fundamental 
properties and operating mechanisms. This team research approach identifies efficiency-limiting 
defects in cell materials and analyzes their electrical and optical properties 

SBIR/STTR 0 2,158 2,979 

In FY 2009, $2,075,920 and $239,080 was transferred to the SBIR and STTR program. FY 2010 and 
FY 201 1 amounts shown are estimated requirements for continuation of the SBIR and STTR program. 

Total, Photovoltaic R&D 142,793 128,490 152,000 
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Explanation of Funding Changes 



Photovoltaic R&D 


The increase in PV subprogram funding reflects the first year of full funding for the PV 
Manufacturing Initiative. Initiated in FY 2010, this effort will accelerate 
commercialization and cost reduction of PV technologies. 

SBIR/STTR 


Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities and projected allocation among activities. + 821 


Total Funding Change, Photovoltaic R&D 


+ 23,510 
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Concentrating Solar Power 
SBIR7STTR 

Total, Concentrating Solar Power 


Concentrating Solar Power 
Funding Schedule by Activity 


(dollars in thousands) 


1 FY2009 

FY2010 

FY 2011 

29,621 

49,023 

96,825 

0=* 

697 

1,375 

29,621 

49,720 

98,200 


Description 

Over 350 MW of concentrating solar power (CSP) has been operating in the Mojave Desert for the past 
20 years. Various factors such as deregulation and the large capital investment for utility-scale plants 
kept additional plants from coming on line for many years. However, with rising fiiel prices, favorable 
government incentives, and recent R&D advances, CSP is experiencing a rebirth with new plants 
coming on line both domestically and overseas. With a renewed sense of urgency to commercialize 
renewable energy sources and the prospect of developing a prolific domestic source of renewable energy 
that can provide power on demand, the Solar Program is ramping up its CSP RD&D efforts. These 
efforts, which leverage both industry partners and the National Laboratories, are directed toward the 
development of parabolic trough, dish/engine, and power tower CSP systems. 

CSP systems concentrate sunlight to produce thermal energy to run heat engines or steam turbines for 
generating power. These plants can also store the sun’s energy so it can be used when the sun is not 
shining, enabling it to displace significant quantities of CO 2 . Although CSP plants can be configured in 
all sizes, they are most cost effective when they generate greater than 100 MW.'’ Size and economical 
energy storage make CSP systems strong candidates for centralized power applications by utilities. 
Storage is particularly important for utility solar projects because the addition of energy storage 
alleviates the intermittent nature of the solar resource and enables CSP plants to operate whenever 
homes and businesses require power regardless of weather or time of day. Although the addition of 
storage increases the cost of building a CSP power plant, it has the potential in some configurations of 
actually reducing the cost of power generated by the plant. Storage also has the advantage of increasing 
the value of the power produced because the power can be put into the grid when it is most needed, for 
example, in the early evening when the weather is still warm. This can then provide a double benefit to 
eonsumers; lower cost and power on demand. 

The CSP subprogram in FY 201 1 will focus on three major areas: 1) R&D of low cost systems that 
include thermal storage to achieve cost competitiveness in the intermediate and baseload power markets; 
2) establishment of a demonstration program of new CSP technologies that could lead to over 1 GW of 
projects and 3) assisting industry in the deployment of projects by working with the Bureau of Land 
Management (BLM) in identifying BLM-managed land environmentally suitable for utility-scale solar 
projects and addressing issues related to water consumption and transmission. 


” SBIR/STTR fiinding transferred in FY 2009 was $232,080 for the SBIR program and $38,920 for the STTR program. 

Based on reports by SNL and Sargent and Lundy Draft Assessment Cost and Performance (see Validation and Verification). 
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Benefits 

Today, in areas with favorable conditions and considering the current tax incentives, CSP technology 
can generate electricity at costs as low as $0.10-0.12/kWh. The goal for CSP is being cost-competitive 
at 8-90/kWh in the intermediate power market by 2015 with a modest (six hours) amount of storage. 

The long-term goal for CSP systems is to be cost competitive in the baseload power market with 
significant amounts (12 to 17 hours) of thermal storage by 2020. DOE plans to achieve these goals 
through cost-shared contracts with industry, advanced research at National Laboratories, and working 
with other government agencies to remove barriers to the deployment of the technology. One of the key 
technology pathway metrics is parabolic trough annual system efficiency since this has a very direct 
impact on levelized energy costs. The Solar Program uses the following historical cost data and 
projections as indicators of progress toward achieving program benefits. 


U.S.-Produced Parabolic Trough System Efficiency Targets and Actuals (in Fiscal Years) 


Historic & Planned 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2015 


Annual Solar-to-Electric Conversion Efficiency (%) 





Target 

n/a 

n/a n/a 

11.9 

13.1 

14.0 14.8 

15.4 16.0 16.6 

Actual 

il.l 

n.9 11.9 

II.9 

14.0 

14.3 



CSP Solar Energy Cost Targets and Actuals (in Fiscal Years)” 
I Historic & Planned 



2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2015 

Levelized Electricity Cost from Utility-scale CSP^ 

0,12- 0.12- 0.12- 

0.12- 

0.11- 

O.Il- 

0.11- 

O.IO- 

O.IO- 

0.08- 

Target 

0.14 

0.14 

0.14 

0.14 

0.13 

0.13 

0.13 

0.12 

0.11 

0.09 

Actual 

0,12- 

0.14 

0.12- 

0.14 

0.12- 

0.14 

0.12- 

0.14 

0.11- 

0.13 

0.11- 

0.13 

0.13- 

0,15' 





“ In this table, years indicate the years in which field verification of modeled cost occurs. 

*' The cost targets include Federal tax incentives. 

‘ The National Renewable Energy Laboratory (NREL) performed a comprehensive cost analysis of a parabolic trough plant 
in 2009, which indicated that several cost factors were higher than previously expected. In particular, nitrate salt (the thermal 
storage media) prices were at historic highs, despite the economic slowdown in 2009. This resulted in a best modeled cost 
that exceeded the FY 2009 target range. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


Concentrating Solar Power (CSP) 29,621 49,023 96,825 

The resurgence of interest in CSP by utilities and plans for several gigawatts of projects has led to a 
more diversified effort by DOE to facilitate the deployment of the technology. Prior to FY 2007, 
the CSP activity was centered on laboratory R&D assisting industry. Lab R&D has grown with the 
increased emphasis on CSP. However, it is now a much smaller percentage of the budget as the 
amount of funding for industry projects has grown. Solicitations in FY 2007 and FY 2008 led to 27 
R&D contracts with industry and universities. Two additional solicitations were initiated in FY 
2009; one solicitation focused on the development of low cost systems that include up to 17 hours 
of thermal storage, and one solicitation (funded by the Recovery Act) focused on advanced thermal 
storage concepts. All of these were developed with the intent of developing components and 
systems that could lower cost. 

Although many of the research contracts established under these solicitations will continue in FY 
2011, emphasis in FY 201 1 will shift to the demonstration of advanced concepts at a scale 
sufficiently large to show that they are fmanceable for full scale projects. This demonstration 
activity is meant to bridge the gap between laboratory prototype and commercial product. In FY 
2008, a Solar Programmatic Environmental Impact Statement (PEIS) was initiated in partnership 
with BLM, which led to the identification of 24 solar zones comprising 676,000 acres in FY 2009. 
This initial PEIS was funded by the Market Transformation subprogram. If this land is fully 
populated with solar projects and adequate transmission was available, it could provide over 10% of 
the nation’s electrical needs. 

Industry’s success in deploying projects is essential if DOE’s cost goal for CSP is to be attained. As 
with most new technologies, there is a learning curve that leads to cost reduction as more and more 
product is built. Experience with technologies such as computers, cell phones, wind turbines, and 
PV has proven the significant impact on lowering cost associated with large production. An in- 
depth study of CSP technology showed that the cost would be reduced as much by industry 
deployment of its technology as reduced from R&D. * The CSP subprogram is now addressing both 
of these elements through: R&D coordinated among National Laboratories, industry and 
universities; demonstrations of the best innovative new technology; and facilitating industry’s 
deployment of projects through working on land and transmission issues. This strategy offers the 
best approach for rapid cost reduction. 

CSP Research & Development (Approximate funding $28.2M): 

The program issued a solicitation in FY 2007 for industry to work on “next generation” technology 
that could achieve its 2015 goal of being competitive in the intermediate power market. The 
solicitation resulted in 12 industry contract awards focused on establishing a U.S. manufacturing 
capability of low cost trough components and the technical feasibility of lower cost thermal storage 


® “Assessment of Parabolic Trough and Power Tower Solar Technology Cost and Performance Forecasts.” Sargent and 
Lundy. 2003: http;//www.nrel,gov/csp/pdfs/34440.pdf 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 2011 


and innovative new concepts such as linear Fresnel. In FY 2010, most of those contracts moved 
into Phase II (build and evaluate prototypes). The evaluation of those prototypes will be completed 
in FY 201 1 and some may qualify for a demonstration project. 

A solicitation issued in FY 2008 focusing on establishing the technical feasibility of several storage 
concepts and identifying the potential for near-term thermal storage demonstrations resulted in 15 
contracts (industry and university). Research areas include the addition of nano-particles to increase 
the heat capacity of molten salt, high strength concrete and several phase change materials as 
storage media, and thermo-chemical storage. Phase II of these contracts, prototype development 
and evaluation, began in FY 2010 and continue in FY 2011. 

A solicitation was released in FY 2009 challenging industry to develop CSP systems capable of 
operating competitively in the baseload power market. This is a stretch goat for CSP because 
baseload power is fueled primarily by coal, which is the least expensive fossil fuel. In order to meet 
this goal, CSP systems that operate at higher temperatures are likely to be required. Higher 
temperature operation results in higher system efficiency and enables thermal storage systems to be 
less costly. These contracts began in FY 2010 and Phase I (feasibility and design studies) will 
continue in FY 2011. 

Laboratory R&D (Approximate funding $20.0MI 

Industry often has expressed to DOE that it highly values the assistance provided by SNL and 
NREL. In FY 2010, Recovery Act funding was used to upgrade and expand facilities at the two 
labs to enable better technical assistance to industry in developing new concepts and providing 
unbiased evaluations of their technology. Recovery Act funding also enabled a solicitation focused 
on thermal storage that resulted in awards to five National Laboratories that had not previously been 
involved with CSP. The labs conduct their own R&D and also closely coordinate among themselves 
and with industry to ensure integration of R&D and avoid duplication of activities. In FY 2011, 
laboratory R&D will expand in the areas of dish/engine and parabolic trough technologies, thermal 
storage, and new R&D efforts will begin in the area of power towers. 

CSP Demonstration (Approximate funding $50.0M) 

The goal of this effort is to help industry demonstrate new CSP technology that helps achieve either 
the 2015 or 2020 cost goals. Demonstrations will be of either an entire system or a module of a 
system that is sufficiently large to represent an entire system. DOE expects several types of CSP 
technologies will be demonstrated. The demonstration activity will consist of two phases: 1) cost- 
shared projects of 1 MW to 5 MW at industrial sites or a DOE site; and 2) full size projects of up to 
250 MW at a DOE site. DOE will not cost share in the full size projects, but instead will work with 
BLM to provide access to land that has been environmentally permitted and access to transmission. 

The developer would be responsible for obtaining a power purchase agreement (PPA) and financing 
for the full size project. DOE is working with BLM to identify land suitable for the demonstration 
projects. In FY 2010, DOE and BLM will select an area where the demonstrations will be located 
and release a solicitation requesting applications for demonstrations. During FY 201 1, 
demonstration projects will be selected and work will begin on developing the demonstration area 
by providing infrastructure such as roads and utilities, working with the Western Area Power 
Authority (WAP A) to gain access to transmission, and performing an environmental impact 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 2011 


statement of the area. Construction of the demonstrations will begin during FY 201 1. 

SBIR/STTR 0 697 1,375 

In FY 2009, a total of $232,080 and $38,920 was transferred to the SBIR and STTR programs. The 
FY 2010 and 201 1 amounts shown are estimated requirements for the continuation of the SBIR and 
STTR program. 

Total, Concentrating Solar Power 29,621 49,720 98,200 


Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

Concentrating Solar Power 


The increase in funding is for a CSP demonstration project which has the potential to 
accelerate the first substantial deployment of new, advanced CSP technology in the U.S. 
Southwest by two to three years. It is expected that these demonstrations will stimulate 
the deployment of up to 1,000 MW of CSP projects. 


SBIR/STTR 


Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities and projected allocation among activities. + 678 

Total Funding Change, Concentrating Solar Power + 48,480 
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Systems Integration 
Funding Schedule by Activity 


Systems Integration 
SBIR/STTR 

Total, Systems Integration 


(dollars in thousands) 

FY 2009 

FY20I0 

FY 2011 

0 

23,055 

30,440 

0 

195 

258 

0 

23,250 

30,698 


Description 

Systems Integration activities address the technical barriers to wide scale deployment of distributed and 
central station solar technologies in the U.S. These activities include intensive measurement and 
analyses of resource availability and system performance under various high-penetration scenarios, 
along with the development of new components and systems to enable further market penetration. This 
subprogram emphasizes engineering development and integration of technical advances throughout the 
Solar Program into end-use applications, including those advances made through ongoing system-level 
progress of the Technology Pathway Partnership (TPP) awards. 

Systems Integration also features development of integration devices (i.e., inverters, controllers) and 
interfaces to energy management systems, which are required to integrate solar energy systems into eiid- 
use locations and the electricity grid. A key application area is in residential/commercial/industrial 
buildings, where Systems Integration activities coordinate with Energy Efficiency and Renewable 
Energy’s (EERE) Building Technology Program (BTP) to provide thermal energy and electricity, 
generated from solar energy technology, needed for a zero-energy building (or home). Similar 
coordination is ongoing with DOE’s Office of Electricity Delivery and Energy Reliability (OE) to 
achieve high-penetration levels of solar energy technologies into both transmission and distribution grid. 
System testing and characterization activities will continue to enhance the development of models such 
as the Solar Advisor Model (SAM), validating component/system models, and integrating varying 
modeling platforms for collaborative development and use. 

Benefits 

Systems Integration activities provide enabling technologies along with technology evaluation tools and 
methodologies to support meeting the goals of high-penetration levels of grid-tied solar electric 
generation. In FY 201 1, new models based on extensive operational data will be developed to fully 
characterize the grid impacts of 10 to 20 percent (by energy) penetration of solar electric technologies at 
transmission and distribution levels. Additionally, the Solar Energy Grid Integration System (SEGIS) 
program will produce functional pilot production "energy management systems" for distributed 
photovoltaic systems, enabling a new level of sophistication in the integration of grid-connected PV 
systems, information technology, and optimal control of energy generation and use. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


Systems Integration 0 23,055 30,440 

Systems Integration contains five primary activities; Systems Modeling & Analysis, Technology 
Development, System Testing and Characterization, Resource and Safety R&D, and Codes & Standards. 
System Modeling & Analysis 

Activities will continue in benchmarking, modeling, and analysis for PV systems and their integration 
into the distribution and transmission systems. 

PV Systems: Validation of models for annual energy production will continue to include data collected 
from PV installations at select locations representative of the range of solar irradiation environment and 
weather conditions in the U.S. The inclusion of these representative datasets will further validate the 
modeling of performance of PV systems operating in all U.S, regions. In FY 2011, the subprogram will 
also support continuing development and enhancements for SAM, guided by the needs of the SAM user 
fomm, as well as market, value, and policy analyses. Performance modeling platforms will be developed 
to support analysis of the inherent variability of grid-connected solar electric systems. 


Distribution Models: Barriers to high penetration scenarios include technical, operational, market, and 
regulatory concerns. In the area of technical concerns, electric utilities are resistant to large-scale PV 
penetration and concerned about the ability of the distribution grid to operate within design tolerances 
when faced with an increasing percentage of the generation mix being supplied by variable sources. 
Technical concerns involve the grid stability, voltage regulation, power quality (voltage rise, sags, flicker, 
and fi-equency fluctuations), and protection and coordination. The current utility grid was designed to 
accommodate power flows from the central generation source to the transmission system and eventually 
to the distribution feeders. Operationally, protection systems were not designed to coordinate with power 
systems that back feed power onto the grid. A key to understanding these impacts is the ability to 
accurately model the performance of PV systems in electrical distribution system modeling packages. 
Transmission Models: In FY 20 1 1 , the Program will work with DOE ’s OE to address the lack of access 
to electrical transmission, a major inhibitor to the increased use of utility-scale solar systems. The 
Program will provide resource information and analyses that recommend optimum routes for new 
transmission lines to enable utility-scale solar systems to be moved from arid areas of the Southwest U.S. 
to major population centers throughout the Western U.S. In addition, the Program will address the 
variability of solar electric systems and ensure seamless integration into the transmission system. 


Technology Development 

Activities will focus on developing technologies that enable the high-penetration of solar electric systems 
into the electricity grid. This area focuses on inverter development, solar energy storage, 
communications protocols, and balance of systems. 

Inverter and Communications Development: The Program will address the need to improve the reliability 
of the inverter and other balance of system (BOS) components. Emphasis will be placed on reducing life- 
cycle costs by; increasing mean-time-between-failure (MTBF) of inverters and battery charge controllers; 
developing higher performance technologies through advanced solutions to thermal management and 
surge protection; and optimizing designs to achieve “plug and play” ability. While today’s inverters are 
designed to disconnect from the utility grid during abnormal conditions, as penetration grows, inverters 
must be designed to ride-through disturbances. New inverter-utility communications protocols and 
standards will be required. 
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In FY 201 1 , the final stage of development under the SEGIS contracts with industry will be completed 
with pilot production of advanced inverters and energy management systems with improved reliability, 
enhanced value and reduced cost. This completion will advance the SEGIS products to the stage ready 
for commercialization. 

Energy Storage: New awards planned for FY 201 1 will support development of advanced concepts in 
technology development, including energy storage systems for integration with PV operations through 
the SEGIS-Advanced Concepts (AC) solicitation. SEGIS-AC efforts will accomplish the planned 
SEGIS progression to address integration of PV and storage technologies at distribution levels to meet 
the challenges of high penetration. 

Resource & Safety R&D 

In FY 20 1 1 , the Program will improve resource maps for both PV and CSP technologies with an 
emphasis on providing data to assist industry in site selection and better assurance to utilities and 
financial institutions on system performance. Main activities will include: development, validation, and 
dissemination of reliable, accurate solar resource information; improvements of the quality and 
completeness of the National Solar Radiation Database; benchmarking U.S. solar databases against 
international data sets following internationally established protocols; and provision of solar products 
and tools to stakeholders through accessible web-based mechanisms and outreach activities. The 
Program will also develop a better method of accurately forecasting the solar resource from satellite data, 
establishing a standard system of collecting data at specific sites, and disseminating resource information 
to project developers. 

System Testing and Characterization 

The Program will continue to support projects awarded by the FY 2009 High Penetration Solar 
Development solicitation that improve modeling tools based on the field verification of high penetration 
levels of PV into the distribution grid. In addition, the Program will continue work with utilities and 
industry partners to collect data from multi-megawatt systems to characterize the variable output for 
other utility partners. 

Codes & Standards 

The Solar America Board of Codes and Standards (“Solar ABCs”) will be in the fourth year of activity in 
FY 201 1. Areas of work include improving national and international standards coordination, providing 
inputs into National Electrical Code revisions, maintaining current product safety standards, developing 
and promoting national module performance rating test procedures, and streamlining interconnection and 
net metering regulations. DOE will work closely with numerous stakeholders, including State and local 
governments, the solar manufacturing community, non-profits, and others. In addition, DOE and NREL 
will hold the first codes and standards workshop concerning high penetration. 

SBIR/STTR 0 195 258 

Since this new subprogram began in FY 2010, no SBIR/STTR funding was transferred for FY 2009. The 
FY 2010 and 201 1 amounts shown are estimated requirements for the continuation of the SBIR and 
STTR program. 

Total, Systems Integration 0 23,250 30,698 
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Explanation of Funding Changes 

Systems Integration 

The increase in funding will be used for activities addressing the technical barriers to 
wide scale deployment of solar technologies by modeling performance and analyzing 
the effect on the grid, developing new technologies that integrate with the smart grid, 
testing fielded systems, measuring the solar resource to assess variability, and 
developing and implementing codes and standards. 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 
program activities and projected allocation among activities. 

Total Funding Change, Systems Integration 



+ 7,385 

+ 63 

+ 7,448 
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Market Transformation 
Total, Market Transformation 


Market Transformation 
Funding Schedule by Activity 


(dollars in thousands) 

FY2009 

FY2010 j 

FY 2011 

0 

23,540 

21,500 

0 

23,540 

21,500 


Description 

The Solar Program recognizes it is critically important to engage adopters and decision makers in 
identifying existing market barriers and ways to address those barriers. Market transformation efforts 
focus on facilitating the commercialization of solar technologies by identifying and breaking down 
market barriers, and promoting deployment through stakeholder outreach at all levels. Market 
transformation efforts look to ensure that technologies do not wind up “on the shelf’ instead of “on the 
roof’ because of barriers in areas such as interconnection standards, net metering, utility policies, solar 
access laws, policymaker understanding of solar technologies, and international safety issues. Activities 
also seek to capture opportunities to promote market-pull through the facilitation of large-scale solar 
deployment opportunities. 

Benefits 

Market Transformation creates significant benefits for the Solar Program across a wide variety of 
technical, financial and policy activities. The subprogram enables DOE to provide significant assistance 
to the goal of lowering the cost of solar power by identifying and reducing the market barriers to solar 
technology commercialization. The specific goal is to support domestic market growth to enable 600 
MW of solar installations in the U.S. in FY 201 1 . Efforts under this subprogram complement the R&D 
work of the PV and CSP subprograms, as well as the Systems Integration work, by focusing on 
addressing these critical, post-development obstacles. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


Market Transformation 0 23,540 21,500 

The Market Transformation subprogram is divided into several projects: Codes & Standards, 

Workforce Development, State & Local Outreach, Utility & Consumer Outreach, and Market 
Transformation Research. 

Workforce Development : This professional development program supports the training and 
certification of solar installers and code officials in order to create a qualified workforce that can 
install PV systems in sufficient quantities to meet Solar Program goals. FY 201 1 efforts will 
support the administration of a national solar workforce development consortium, with a focus 
on analysis and outreach to leverage the Recovery Act-funded regional train-the-trainer educational 
institutions. 

State & Local Outreach 

Solar America Cities: The Solar Program is supporting direct technical partnerships that work to 
overcome key barriers to significant solar penetration and leverage the advanced efforts occurring 
throughout the U.S. on a local level. The Solar America Cities activity works closely with 25 U.S. 
city partners committed to using solar power to help address implementation issues such as financing, 
permitting, city planning, stakeholder engagement, and grid integration. FY 201 1 funds will be used 
to support the network of Solar America Cities and other local governments with crosscutting analysis 
and targeted technical assistance on high value topics. Cities will be encouraged to share best 
practices through the use of interactive tools and discussion opportunities provided by DOE. DOE 
will also fund the second year of the Solar America Cities Technical Outreach effort to bring the 
lessons learned and advanced approaches of the 25 Solar America City partnerships to local 
governments across the country. 

State Outreach: The State Outreach project accelerates innovative approaches to solar 
implementation by key state decision-makers by providing technical information and peer sharing 
opportunities on solar technologies and related policy topics. FY 201 1 funds will support the second 
year of competitively-selected multi-year awards to organizations providing solar tools and regional 
outreach services to key state decision-makers such as State energy office staff, public utility 
commissioners, and State legislators. 

Large Scale Solar Implementation and Environmental Impact: This activity seeks to increase CSP 
and utility-scale PV market penetration by: providing State and regional organizations with 
information on the impact of State incentives on the cost of solar power, solar resource assessment 
and transmission issues, and the job impacts of PV/CSP projects; supporting the Western Governors' 
Association's Clean and Diversified Energy Initiative and Renewable Energy Zone project; and 
engaging in regional planning processes. 

In addition, DOE is working with BLM on an initial Solar Programmatic Environmental Impact 
Statement (PEIS). After receiving over 200 applications for utility-scale solar projects, BLM 
requested assistance from DOE to accelerate the deployment of these large (>100 MW) projects. In 
FY 2008, the PEIS was initiated in partnership with BLM which led in FY 2009 to the identification 
of 24 solar study zones comprising 676,000 acres. After a public comment period, these zones may be 
Energy Efflciency and Renewable Energy/ 

Solar Energy/Market Transformation Page 176 FY 2011 Congressional Budget 


54928A 


3/15/2010 




1089 


revised or new zones added in FY 2010, Each of the solar zones has the characteristics required for 
CSP projects (intense sunlight, flat land, and minimal environmental impact). Public comments 
resulting from the PEIS have increased the environmental sensitivity of the Solar Program and led to 
new research activities exploring methods of reducing water consumption and mitigating impact on 
animal habitat. 

Utility & Consumer Outreach 

This activity features technical outreach and communications activities to engage utility executives 
and other key utility staff in the wide scale adoption of solar technologies. These activities will 
provide technical information and peer sharing opportunities on solar technologies and related 
policy topics for the purpose of accelerating innovative approaches to solar implementation. FY 
201 1 funds will support the second year of competitively-selected multi-year awards to 
organizations providing solar tools and outreach services to investor-owned utilities, municipal 
utilities, and cooperatives. 

Solar America Showcases: This activity provides technical assistance (not hardware purchases) to 
large-scale, high-visibility installations, such as new building communities, big box retailer 
installations, and utility-scale solar. 

Government Solar Installation Program (GSIP): In response to EPAct Section 93 1 , this activity 
promotes third-party financing to capitalize large installations on Federal sites. The Program will 
work with EERE’s Federal Energy Management Program to provide administrative services to 
Federal agencies that will enter into power purchase agreements with private third-party project 
developers, facilitating rapid adoption of solar technologies. 

Market Transformation Research : The Solar Regional Analysis Network (SRAN) is a new market 
transformation activity launched in FY 2010 and continued in FY 201 1, SRAN will help fulfill the 
continuing critical need for accurate and timely research and analysis on local, state, regional, 
national, and international policies that promote solar market transformation by tapping into the 
expertise of the Nation's universities. Competitively-selected institutions of higher education 
located in geographically diverse areas will conduct analysis on regional policies and markets and 
share results with key stakeholders. This regional approach will complement the Solar Program’s 
traditional top-down. Federal approach to advancing the U.S. solar marketplace. SRAN will engage 
engineering, business, law, policy, urban planning and other related schools within universities that 
can develop novel solutions to reducing barriers to wide scale solar commercialization. In addition, 
SRAN will further solar professional development by attracting and educating a new generation of 
students who can join the solar industry in various capacities, as well as by expanding the expertise 
of faculty members across disciplines to include solar energy issues. In FY 201 1, DOE anticipates 
providing a second year of funding to four SRAN universities selected in FY 2010, with the 
potential to add more in later fiscal years. 

Total, Market Transformation 0 23,540 21,500 
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Explanation of Funding Changes 


Market Transformation 

This reduction is due to the transfer of codes and standards activities to the Systems 
Integration subprogram. This transfer will better align the activity with high 
penetration PV modeling, standards development, and grid impact analysis 

Total Funding Change, Market Transformation 



- 2,040 

- 2,040 
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Fuels from Sunlight Hub 
Funding Schedule by Activity 


Fuels from Sunlight Hub 
SBIR/STTR 

Total, Fuels from Sunlight Hub 


(dollars in thousands) 

Fy2009 

FY20I0 

FY 2011 

0 

21,446 

0 

0 

554 

0 

0 

22,000" 

0 


Description 

DOE proposes to establish multi-disciplinary Energy Innovation Hubs (Hubs) to address the basic 
science, technology, economic, and policy issues hindering the ability to become energy secure and 
economically strong, while addressing climate change and reducing GHG emissions. The main focus of 
the Hub is to push the current state-of-the-art energy science and technology toward fundamental limits 
and support high-risk, high-reward research projects that produce revolutionary changes in how the U.S, 
produces and uses energy. 

This Hub is managed by the Office of Science, with technical collaboration and support from the Solar 
Program. Initial funding for this Hub was provided within the FY 2010 HERE appropriation. Funding 
for this Hub is requested by the Office of Science in FY 201 1. 


Benefits 

The Hubs are inspired by the Bell Labs research model, which produced the transistor, the building 
block of modem computers. Their objective is to focus a high-quality team of researchers on a specific 
question and encourage risk taking that can produce real breakthroughs, as opposed to the typical, more 
cautious approach that can result in meaningful, but often only incremental, improvements to existing 
technology. DOE will encourage risk-taking by making the initial grant period five years, renewed 
thereafter for up to 10 years. Any funding after 10 years would be predicated on “raising the bar” above 
that needed for simple renewal. 


a Per P.L. 1 } 1 -85, DOE exercised the option to fund the NREL Ingress.'Egress project with Recovery Act funds. The use of this option provided $22.0 
million in funding for the Fuels ffoni Sunlight Energy Innovation Hub. as reflected in this table. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Fuels from Sunlight Hub 0 21,446 0 

No funding is being requested for the Hub in FY 201 1 within the Solar Program as funds are 
requested by DOE’s Office of Science. 

SBm/STTR 0 554 0 

The FY 2010 amount shown was the estimated requirement for the continuation of the SBIR and 
STTR program as requested in the FY 2010 budget. No funding is requested in FY 201 1, therefore 
no funding will be transferred. 

Total, Fuels from Sunlight Hub 0 22,000 0 


Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 
($ 000 ) 

Fuels from Sunlight Hub 

No funding is requested within HERE for this Hub for FY 201 1 . - 22,000 

Total Funding Change, Fuels from Sunlight Hub - 22,000 
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Wind Energy 

Funding Profile by Subprogram 


(dollars in thousands) 



FY2009 



FY2009 

Current 

FY 20] 0 


Current 

Recovery Act 

Current 

FY 2011 

Appropriation® 

Appropriation 

Appropriation 

Request 


Wind Energy 





Technology Viability 

31,370 

83,332 

47,090 

90,325 

Technology Application 

23,000 

23,600 

32,910 

32,175 

Total, Wind Energy 

54,370 

106,932 

80,000 

122,500 


Public Law Autbortzations; 

P.L. 94-163, “Energy Policy and Conservation Act (EPCA)” (1975) 

P.L. 101-218, “Renewable Energy and Energy Efficiency Technology Competitiveness Act” (1989) 

P.L. 101-575, “Solar, Wind, Waste, and Geothermal Power Production Incentives Act” (1 990) 

P.L. 102-486, “Energy Policy Act of 1992” 

P.L. 109-58, “Energy Policy Act of 2005” 

Mission 

The mission of the Wind Energy Program is to increase the development and deployment of reliable, 
affordable, and environmentally sustainable wind power, and realize the benefits of domestic renewable 
energy production. 

Benefits 

Wind energy is currently the fastest growing renewable electricity generation technology in the world.*’ 
Since 2000, domestic wind energy generating capacity has significantly expanded, increasing from 
about 2.5 GW of installed capacity to over 25 G’W by the end of 2008, demonstrating its promise as an 
affordable energy supply option,” In 2008, the Department issued a report describing in detail the 
implications and challenges of meeting 20 percent of the Nation’s electricity needs with wind energy by 
the year 2030.”' This report, developed in collaboration with a broad range of wind industry and energy 
sector experts, identifies priority needs for accelerating wind energy expansion in the U.S., and provides 
a foundation for coordinated action fi'om the Wind Energy Program, industry, utility, governmental and 
other stakeholders. 

The Wind Energy Program is helping to facilitate wind’s rapid growth by addressing key market, 
institutional, and technology areas of concern such as grid integration, equipment reliability and costs, 
government policies, public acceptance, minimizing environmental impact and siting, and establishing a 

’ SBIR/STTR funding transfetred in FY 2009 was $582,000 for the SBIR program and $70,000 for the STTR program. 
World Wind Energy Report 2008, World Wind Energy Association, February 2009. 
http://www.wwindea.org/home/images/stories/worldwindenergyrcport2008_s.pdf 
” 2008 Wind Technologies Market Report, DOE/GO- 102009-2868, July 2009. 
http;//wwwi. eere.energy.gov/windandhydro/pdfs/46026-pdf 

20% Wind Energy by 2030: Increasing Wind Energy’s Contribution to U.S. Electricity Supply, DOE/GO- 102008-2567, 
May 2008. http://wwwl.eere.energy.gov/windandhydro/wind_2030.btml 
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qualified workforce. The expansion of domestic wind energy generation will increase and diversify the 
domestic energy supply, offering the U.S. a clean, domestic technology that will help mitigate 
greenhouse gas (GHG) emissions on a large scale, while strengthening the Nation’s infrastructure by 
reducing the economic effects of fuel price or supply disruptions. In addition, expanding the 
affordability of and applications for wind offers an increasingly attractive investment for addressing 
scalable growth in electricity demand and significant economic development potential. To support this 
expansion of wind energy, the program concentrates on improving; the performance and reliability of 
large scale wind energy technology while reducing costs; facilitating wind energy’s rapid market 
expansion by anticipating and addressing potential barriers to integrating wind into the electric 
transmission system; streamlining siting, permitting, and related environmental issues; and investigating 
offshore, distributed, tribal, and community-owned wind technology projects. 

The proposed FY 201 1 Budget investments complement funds provided by the Recovery Act that 
expand wind energy R&D efforts through targeted activities that include R&D industry partnerships, a 
large wind turbine blade test facility, an upgraded 2.5 MW drive train test stand at the National Wind 
Technology Center, a new large dynamometer test facility (5 MW-1 5 MW), and a university R&D 
consortium. FY 201 1 activities will build upon historic clean energy investments in the Recovery Act to 
further the Nation’s energy goals through sustained technology innovation and continued investments in 
enabling infrastructure. This integrated targeted performance builds on both Recovery and RD&D will 
enable the realization of administration’s goals and commitments to energy, the economy and climate. 
To enable decision makers and the public to follow performance and plans, the program will post its 
progress in these planned activities at: http://www.energy.gov/recovery/index.htm. 

Climate Change 

The generation of electricity from wind energy contributes no GHGs directly into the atmosphere. 

HERE estimates the cumulative reduction in CO 2 emissions from program efforts can approach 500 
million metric tons (MMTCO 2 ) by 2030.“ 

Energy Security 

As a domestic energy source, wind requires no imported fuel. DOE estimates show that the program’s 
activities could reduce natural gas imports by a cumulative 2.5 trillion cubic feet by 2030. Diversifying 
the electrical generation mix with increased domestic renewable energy enhances national energy 
security by increasing energy diversity and price stability. 

Economic Impacts 

The U.S. is a prime location for developing wind resources, providing local businesses with 
opportunities to meet many of the needs associated with wind technology manufacturing, installation, 
and facility operation. Large-scale deployment of wind technology diversifies the U.S. electric sector 
with next generation technology that does not emit GHGs, and provides economic growth throughout 
the U.S., particularly in rural areas. In many areas of the country, wind energy has already boosted the 
local economy, as wind plant development creates jobs during both the construction phase and 
operations/maintenance phase of the plant. Tax revenues from wind plants can be a major revenue 
source for funding local and state government services. 


“ Primary Metrics for FY 201 1 Budget Request, see included fable 
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The tables below show the estimated benefits from 2015 through 2050 that would result from realization 
of the program’s goals/ HERE estimates of economic impact show cumulative consumer savings in 
2030 could approach $60 billion, and additional industry savings near $30 billion.'’ These benefits are 
achieved by targeted Federal investments in technology R&D in partnership with wind turbine 
manufacturers, equipment suppliers, fuel and energy companies, other agencies, state government 
agencies, universities. National Laboratories, and other stakeholders. These partnerships facilitate the 
technical coordination of activities and attract cost sharing to provide leveraged benefits. 

The benefits are generated by modeling both the program goal and baseline cases” within two energy- 
economy models: NEMS-GPRAl 1 for benefits through 2030, and MARKAL-GPRAl 1 for benefits 
through 2050. The following tables display the full list of modeled benefits. 

The tables also reflect the increasing market share of advanced-technology wind turbines over time as 
their projected incremental cost relative to conventional technology declines, and as their efficiency 
relative to conventional wind turbines increases. The expected benefits reflect solely the achievement of 
the program’s goals. Not included are any policies, regulatory mechanisms, or other incentives not 
already in existence that might be expected to support or accelerate the achievement of the program 
goals. In addition, some technologies show diminishing annual benefits by 2050 due to the assumption 
built into the analysis that industry progress, as reflected in the baseline, will eventually catch up with 
the more accelerated progress associated with EERE program success. 

The program goal case is modeled along with a “baseline” case in which no DOE R&D exists. The 
baseline case is intended to represent the future without the effect of the Wind Energy Program, and is 
identical for all DOE applied energy R&D programs, thereby ensuring that all program benefits are 
estimated using the same assumptions for external factors such as economic growth, energy prices, and 
levels of energy demand. The expected outcome benefits are calculated using the same fundamental 
methodology across EERE and across all of DOE’s applied energy R&D programs, and the metrics by 
which expected outcome benefits are measured are identical. This standardization of method and 
metrics is part of DOE’s efforts to make all program stated benefits comparable. 

Prospective benefits are calculated as the arithmetic difference between the baseline case and the 
program goal case, and the resulting economic, environmental and security benefits attributed to the 
program’s activities. This approach of calculating the benefits as an incremental improvement to the 
baseline helps ensure that improvements in wind energy technologies that would occur in the absence of 
the program are not counted as part of the program’s benefits. In addition to technology and process 
advances due to the program’s activities, energy market policies, such as state and Federal tax policies, 
facilitate the development and deployment of clean energy technologies. The expected impacts of 
current legislated policies in the baseline case are included so that the expected benefits calculated 
reflect as much as possible the effects of activities funded by the program. 

Additionally, the “20% Wind Energy by 2030” report published in May 2008 provided estimates of 
potential benefits associated with an alternative scenario in which deployment of wind energy is 
significantly accelerated as compared to EERE modeled estimates of deployment (due to the 
achievement of the Wind Program’s current goals). The report concluded that producing 20 percent of 

® Additional infonnation about EERE’s impact analysis methodology and assumptions, as well as the final FY 2011 budget 
impact estimates, can be found at http;//wwwl. eere.energy.gov/ba/pba/program_benefits.html 
^ Primary Metrics for FY 201 1 Budget Request, see included table 

^ Baseline cases utilize data from the updated Annual Energy Outlook 2009 Reference Case Service Report, April 2009 
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projected U.S. electricity demand by 2030 from wind technology would avoid nearly all of the 
anticipated increase in electric sector CO 2 emissions (the most prevalent GHG) between May 2008 and 
2030, Under the 20 percent scenario, wind energy could displace 1 1 percent of natural gas consumption 
and reduce the Nation’s energy vulnerability to uncertain natural gas supplies and price volatility. The 
scenario also identified an eight percent reduction in water consumption by the electricity sector which 
uses water for cooling natural gas, coal, and nuclear plants. Further, the report estimated that a wind 
industry of this size (annual installations exceeding 15 GW per year and totaling over 300 GW by 2030) 
would directly support over 150,000 employees and provide over $20 billion in economic activity 
annually. “ 


“ Additional infoniiation on EERE’s impact analysis methodology and assumptions, as well as the final FY 201 1 budget 
impact estimates, can be found at http://wwwl .eere.energy.gov/ba/pba/program_benefits.html 
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FY 201 1 Primary Metrics 



Metric 

Model 

Year 

2015 

2020 

2030 

2050 

Energy Security 

Oil Imports Reduction, cumulative {BD 
bbl) 

NH^S 

OS 

ns 

ns 

N/A 

MARKAL 

as 

ns 

ns 

ns 

Natural Gas Irrports Reduction, 
cumulative (Tcf) 

NEMS 

01 

0.5 

1.0 

N/A 

MARKAL 

as 

0.5 

2.6 

8.3 

Environmental 

Impacts 

CO 2 Emissions Reduction, cumulative 
(MilmtC02) 

NEMS 

101 

241 

'• m 

N/A 

MARKAL 

25,' 

47 

k/. ' 

3208 


NEMS 

“V 

ns 


N/A 


MARKAL 


N/A 

.,N/A , 

N/A 

NOx Allowance Price Reduction (S/ton) 

NEMS 

f' tis 

ns 

as 

N/A 

MARKAL 

r'N/A ~ 

N/A 

' N/A 

N/A 

Economic Impacts 

Primary Energy Savings, cumulative 
(quads) 

NEMS 


1.7 


N/A 

MARKAL 


ns 

-a^ 

11 

Oil Savings, cumulative (BilbbI) 

NEMS 

OS 

ns 

as 

N/A 

MARKAL 

as Si 

ns 


0.01 

Consumer Savings, cunwiativc 
(Bil $) 

NEMS 

14 

31 

58 

N/A 

MARKAL 

ns 

ns 

>il4 

55 

Electric Power Industry Savings, 
cumulative (Bil $) 

NEMS 


ns 

^ OS 

N/A 

MARKAL 

^ 9.2 

15.5 

313 S 

0.69 

Household Efiergy Ejq>enditures 
Reduction ($/household/yr) 

NEMS 

ns ■ 

ns 

as 

N/A 

MARKAL 

ns. 

ns 

ns*. 

ns 

Jobs, curreilative (net added jobs) 

NEMS 

NA 

NA 

> ■ NA - 

NA 

MARKAL 

NA 

NA 

NA 

NA 

-“Reductions” and “savings” are calculated as the difference between results from the baseluie case (le no future 

DOE funding for this technology) and the program case (i.e. requested DOEfiinding for this technology is received 
and is successful). 

- Oil inpacts are shown as two metrics. "Oil Imports Reduction" refers only to reductions in oil imports; "Oil Savings" 
refers to savings (reduction) in total oil consumption. 

-All cumulative metrics arc based on resuhs beginning in 2011. 

- All monetary metrics are in 2007$. 

-Cumulative monetary metrics are in 2007$ that are discounted to 2011 using a 3% discount rate, 
ns - Not significant NA - Not yet available N/A - Not applicable 
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FY 2011 Secondary Metrics 



Metric 

Model 

Year 

2013 

2020 

2030 

2050 

Energy Security 

Oil Inports Reduction, annual (Mbpd) 

NEMS 


ns 

ll*> 

N/A 

MARKAL 

ns^ 

ns 

DS ' 

ns 

Natural Gas Inports Reduction, annual 
(Tcf) 

NEMS 


ns 

nsi 

N/A 

MARKAL 


0.19 

or. 

0,31 

MPGInprovement (%) 

NEMS 


ns 

DS 

N/A 

MARKAL 

ns 

ns 

IIS 

ns 

Environmental 

Impacts 

C02 Emissions Reduction, annual (Mil 
mtC02/yr) 

NEMS 

"- 37 ©# 

20 

. .36 

N/A 

MARKAL 

- 0 

0.27 

':,■34..^ 

251 

C02 Intensity Reduction of US 
Economy (Kg C02/$GDP) 

NEMS 

ns 

ns 

ns '' ' 

N/A 

MARKAL 


ns 

ns 

0.01 

CO 2 fritensity Reduction ofUS Power 
Sector’ (Kg C02/kWh) 

NEMS 

" ns ' 

0.01 

^ 0,01 

N/A 

MARKAL 

- ns - 

ns 

.t-'jts <•"" 

0.04 

CO 2 Intensity Reduction ofUS 
Transportation Secto/ (Kg C02/mile) 

NEMS 

ns 

ns 

ns ,, 

N/A 

MARKAL 

ns 

ns 


ns 

Economic Impacts 

Primary Biergy Savings, annual 
(quads/yr) 

NEMS 

ns 

ns 

ns 

N/A 

MARKAL 

ns ' 

ns 

ns % 

1.3 

Oil Savings, annual (Mbpd) 

NEMS 

ns •, 

ns 

»s ',‘'f 

N/A 

MARKAL 

as ■ 

ns 

ns .t. , 

ns 

Consumer Savings, annual (Bil $) 

NEMS 

2.1 ■ 

4.7 

3.5 

N/A 

MARKAL 

ns 

ns 

15 

5.2 

Electric Power Industry Savings, 
annual (Bil S) 

NEMS 

' • ns. ■ 

ns 

2,79 

N/A 

MARKAL 

ns 

ns 

'f' ns 

ns 

Energy Intensity ofUS Economy 
(energy/SGDP) 

NEMS 

ns 

ns 

ns 

N/A 

MARKAL 

.•■ns 

ns 

ns 

0.05 

Net Energy System Cost Reduction, 
cumulative (Bil S) 

NEMS 

N/A . 

N/A 

N/A 

N/A 

MARKAL 

63 

16 

34 

84 

Jobs, annual (net added jobs/yr) 

NEMS 

NA 

NA 

NA 

NA 

MARKAL 

NA 

NA 

NA 

NA 

- “Reductions” and “savings” are calculated as the difference between results from the basehne case (i e no future 

DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
“Oil in^acts are shown as two metrics. "Oil Inserts Reduction" refers only to reductions in oil inserts; "Oil Savings" 
refers to savings (reduction) in total oil consumption. 

-All cumulative metrics are based on results beginning in 2011. 

- AU monetary metrics are in 2007S. 

'Cumulative monetary metrics are in 2007$ that are discounted to 2011 using a 3% discount rate, 
ns - Not significant NA -Not yet avaflable N.^A -Not applicable 
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Contribution to the Secretary’s Goals and GPRA Unit Program Goals 

The Wind Energy Program contributes the Secretary’s goals as shown below. 

Innovation: Lead the world in science, technology, and engineering 

The Wind Energy Program addresses basic and applied science through partnerships with National 
Laboratories, universities, and industry. These partnerships allow specialized technical expertise, 
comprehensive design and analysis tools, and unique testing capabilities to be brought to bear on 
problems that industry is or will encounter in bringing new turbine technology to the marketplace. 

The program supports active collaboration across government, industry, and international organizations. 
Industry collaboratives address important industry needs such as reliability and wind turbine gearbox 
failure analysis. Environmental and transmission cooperation is supported through the National Wind 
Coordinating Collaborative. Wind energy expertise is provided to regulatory agencies such as the 
Department of the Interior, Federal Aviation Administration (FAA), and Federal Energy Regulatory 
Commission (FERC). The Wind Energy Program is highly engaged in international technical and 
policy collaboration through the International Energy Agency (lEA). 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 

The Wind Energy Program funds R&D activities to improve the reliability and performance of wind 
turbine systems through competitively selected industry and university partnerships, targeted research 
activities by the National Laboratories, and wind turbine component testing and analysis. Technology 
acceptance activities address environmental and siting barriers to large scale wind energy deployment 
and work to develop wind energy markets in high wind resource areas. 

Wind is a domestic renewable resource, which the program strategically uses to encourage U.S. 
domestic employment, supply chain development, and related economic growth. The program funds 
activities in resource planning and manufacturing improvement. The program is also active in 
workforce development initiatives to ensure an adequately trained and available workforce to support 
the large-scale deployment of wind energy in the U.S. 

Concerns about climate change have spurred many industries, policy makers, environmentalists, and 
utilities to call for reductions in GHG emissions. Although the cost of reducing emissions is uncertain, 
the most affordable near-term strategy likely involves wider deployment of currently available energy 
efficiency and clean energy technologies. Wind power is one of the potential supply-side solutions to 
the climate change problem. Under the 20 percent wind scenario, a cumulative total of 7,600 MMTCO 2 
would be avoided by 2030, and more than 15,000 MMTCO 2 would be avoided through 2050. 

Contribution to GPRA Unit Program Goal 04 (Wind Energy) 

The Wind Energy Program’s key contribution to Clean Secure Energy is through supply growth and 
diversification of energy resources. Key technology pathways that contribute to achievement of these 
benefits include (annual performance indicators are provided in the individual technology benefits 
narrative): 
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■ Low Wind Speed Technology (LWST) (Utility-Scale)® 

• By 2020, reduce the unsubsidized cost of energy from land based wind energy systems operating 
in Class 4 wind regimes by 1.6 cents/kWh from a 2009 baseline of 8.0 cents/kWh; and 

• By 2020, reduce the unsubsidized cost of Energy from shallow water offshore wind energy 
systems operating in Class 6 wind regimes by 3.0 cents/kWh from a 2009 baseline of 16.0 
cents/kWh. 

• Distributed Wind Technology (DWT): By 2015, facilitate a five-fold expansion of the number of 
distributed wind turbines deployed in the U.S. market from a 2007 baseline (2,400 units). 

• Technology Application: 

• By 20 1 2, complete program activities addressing electric power market rules, interconnection 
impacts, operating strategies, and system planning needed for wind energy to compete without 
disadvantage to serve the Nation's energy needs; and 

• By 2018, facilitate the installation of at least 1,000 MW in at least 15 States, from an estimated 
baseline of 3 States in 2008. 

Performance metrics and baselines for the LWST activities were updated in 2009 to reflect recent 
market and technology developments. The Wind Energy Program is in the process of reevaluating 
performance metrics and baselines for the other key activities and anticipates that these efforts will be 
complete in FY 201 1. 

Annual Performance Results and Targets 

Current FY 201 1 and out-year targets include Cost of Energy (COE) reduction targets for land-based 
and shallow water offshore utility wind energy and deployment targets for utility, as well as distributed 
wind energy. COE reductions are vital for wind energy to compete economically against conventional 
sources of electrical generation. New aggressive offshore COE reduction targets are a reflection of an 
increased funding commitment for offshore R&D. The utility scale deployment targets have 
transitioned from the number of States with at least 100 MW installed to the number of States with at 
least 1 ,000 MW installed. The increased capacity associated with these goals is a result of rapid 
deployment in many states in the last several years. 

Both COE performance measures and deployment performance measures align with the Secretary’s 
Goals and the Wind Program’s mission. As stated by the Wind Program mission, increasing the 
development and deployment of reliable, affordable, and environmentally sustainable wind and water 
power technologies to realize the benefits of domestic renewable energy production will be facilitated. 
COE goals align with the Secretary’s Goals to lead the world in science, technology, and engineering 
and build a competitive, low-carbon economy and secure America’s energy future by narrowing federal 
wind energy R&D efforts to focusing on the leading edge R&D required to significantly lower the cost 
of the technology. These efforts will thereby increase wind energy’s viability within the framework of a 
low carbon economy. Deployment goals also align with the Secretary’s goals by focusing the market. 


‘ Annual targets using Cost of Energy are tracked to a fixed technology baseline that reflects a set of standard financial and 
technology assumptions for each technology (land-based and offshore wind technologies). COE targets differ from actual 
market conditions, as baseline technology assumptions do not include such factors as the impact of the on and off nature of 
the Production Tax Credit that leads to turbine demand spikes; changing financial variables; fluctuating commodity prices 
and currency exchange rates; and changes in expected equipment life. 
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integration, and public outreach activities necessary to increase the use of low carbon wind energy 
technologies. 

For FY 2011, COE performance targets are updated to reflect unsubsidized wind energy costs. In 
addition, the new performance targets assume a more realistic 20 year project life, rather than the 30 
year project life used in prior years. The FY 201 1 performance targets are also updated with new 
baseline costs. The FY 201 1 COE targets are formatted as a cost reduction target to support an 
improved methodology, enabling the Wind Energy Program to better attribute reductions in the modeled 
cost of wind energy to R&D activities. This also allows the program to better ascertain the impact of its 
efforts compared to variation caused by commodity price fluctuations. 

Recent increases in commodity prices (including steel and copper), changes in exchange rates of foreign 
currencies, and turbine supply and demand imbalances have significantly increased the installed capital 
cost of domestic and offshore wind energy projects. These externalities greatly contributed to changes 
in the Program’s metrics, including new baselines and updated COE performance targets for FY 2011. 
The baselines presented for the FY 201 1 performance targets will continue to be reviewed and validated. 
Limited data is currently available to verify the preliminary offshore COE baseline and annual COE 
targets, which may continue to be updated in the future as more extensive data becomes available. 
Ongoing analysis by NREL suggests that offshore wind COE in the U.S, may be significantly higher 
than the COE projected in the FY 2006 through FY 2010 COE performance targets. NREL is currently 
developing updated COE baselines, which will be used to improve the COE targets for FY 2012. In 
addition to updated COE targets, the program is improving the current methodology for modeling 
annual COE reductions attributable to its R&D portfolio. The existing methodology [the Annual 
Turbine Technology Update (ATTU)] will be improved with new methods which are more capable of 
normalizing the annual modeled COE to better understand impacts of market variations. 
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Means and Strategies 

The Wind Energy Program will use various means and strategies to achieve its GPRA Unit Program 
goals as described below. “Means” include operational processes, resources, information, and the 
development of technologies, and “strategies” include program, policy, management and legislative 
initiatives and approaches. Various external factors, as listed below, may impact the ability to achieve 
the program’s goals. Collaborations are integral to the planned investments, means and strategies, and 
to addressing external factors. 

The Wind Energy Program will be implemented through the following means; 

■ Utility scale, land based wind systems technology R&D will be conducted through cost shared 
public-private partnerships and Cooperative Research and Development Agreements (CRADAs). 
Partnerships and CRADAs allow collaborative development activities, closely supported by 
laboratory-based research and testing, to assist private organizations in expanding the applicability 
of wind technology into new, more effective and efficient generators. Laboratory-based supporting 
research and testing works to advance technologies that have shown potential to reduce the cost or 
improve the performance and reliability of large utility-scale and distributed wind systems. 

Activities under this area also address more basic technology assessments by identifying the 
underpinnings of new applications for wind technology, such as offshore applications and wind/fliel- 
cell technology development. These efforts also improve the basic understanding of wind 
phenomena such as advanced blade aerodynamics, and upper air resource assessment and modeling. 
Due to the different financial and technical strengths of wind industry companies, the use of 
collaborative partnerships will vary depending on specific needs and desired results. Some projects 
whose results will be made public may require higher Federal cost-share while other technology 
development will rely on strong industry support. Through the collaboration with governmental and 
industry partners, combined with laboratory-based research, the program assessed a favorable 
market for a U.S. offshore wind industry during a program review in FY 2009. 

• The Wind Energy Program will invest in offshore wind turbine technology R&D to promote and 
accelerate responsible U.S. commercial offshore wind project development. Investments will 
address common barriers and risks to offshore projects; financial, regulatory, technical, 
environmental, and social, and support an offshore wind energy demonstration project. The program 
will support specific analytical studies, outreach programs and R&D initiatives addressing barriers 
and risks of these offshore developments for the benefit of all stakeholders. 

• The Wind Energy Program has been conducting independent testing and certification of distributed 
wind turbine technology since FY 2008. This activity will continue to help the small wind industry 
build credibility, increase consumer confidence in small wind turbines, and stabilize the market. For 
more than a decade, the program has partnered with industry to develop innovative concepts, 
components, and prototypes primarily for residential, farm, and industrial applications. The targeted 
turbine size is lOOkW or less. In order to fully explore the potential of distributed wind, there is a 
need to consider the market and technology for applications that require larger turbines. Market 
assessments in recent years suggest that there is a significant market for mid-size turbines in the 
range of 200kW to 500kW for industrial operations, farms, and public facilities. However, the lack 
of economically viable products for this segment has not been addressed by the current market, 
which is dominated by utility-scale turbines. In addition to supporting technology development and 
market adoption for small turbines, the program will continue to explore the potential of larger 
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turbines for distributed applications and will structure its activities accordingly in FY 201 1 and 
beyond. 

• The Wind Energy Program will expand its efforts in all areas to address the technical barriers to 
integrating increasing amounts of wind energy into our Nation’s generation mix. The program will 
expand and refine data sets of wind resource potential throughout the country, as well as addressing 
challenges of utility planning and operations. To aid the electricity planning community, the 
program will provide the capability for state-of-the-art representations of renewable energy 
development potential in support of the evolution of the Nation’s electric system. In support of 
power system operations, this activity will acquire information on actual system performance 
characteristics, develop system models for integrated resource planning activities, and develop 
advanced wind forecasting models and promote their use in utility control rooms. Support will be 
provided for key regional planning efforts, such as Western Renewable Energy Zones, and for 
promoting expansion of wind energy power systems capabilities via university programs. 

■ Manufacturing and supply chain development activities will focus on component and manufacturing 
process R&D, quality assurance and ensuring adequate supplies of raw materials, as well as strategic 
planning, technical assistance and support materials for new industry entrants. The Program will 
establish a public/private collaborative effort through a broad engagement of the industry and other 
stakeholders. Identifying factors needed for highly competitive industry growth will guide the 
activity, capitalizing on regional advantages and production synergies for select components while 
facilitating manufacturing production across the U.S. 

• Dedicated outreach efforts will improve the technology acceptance of wind energy. The Wind 
Energy Program supplies information on a range of wind energy technologies and related issues to 
national, state, and local stakeholders, decision makers, and potential customers and investors to 
ensure a transparent exchange of credible information. This effort will continue to expand regional 
relationships in FY 201 1, as decision makers are increasingly looking to regional approaches to 
energy resource and planning. This is especially true in the electricity market where national policy 
has multi-state Regional Transmission Organizations. Electricity generators no longer serve loads in 
a single State, but rather serve interconnected markets that eross multiple geopolitical boundaries. 
Open and clear dialogue with appropriate stakeholders is necessary for making informed and long- 
lasting energy and environmental decisions. 

The Wind Energy Program will implement the following strategies: 

• The state of progress in advanced wind energy technology R&D and the financial strength of an 
emerging utility market for wind turbine systems are decreasing the level of government support 
needed for technology development in large seale, land-based wind turbine systems in favor of 
targeted research on components and others issues affecting wind turbine performance and 
reliability. Cooperative R&D is performed with the lEA, academia, and the National Laboratories. 

■ For offshore wind rules and regulations, the program provides technical expertise to the Department 
of the Interior’s Minerals Management Service (DOI MMS) with regard to developing codes and 
standards for the permitting of offshore wind turbine structures. 

■ The program will provide leadership to the wind industry through stakeholder outreach and 
enviromnental and siting R&D to reduce the barriers to large-scale wind energy deployment. To 
reduce barriers to wind energy deplojunent the program works with state energy offices, research 
institutions, and experts in the field to develop resources necessary for market adoption. To address 
radar and other military issues affected by wind turbines, the program works closely with the Federal 
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Aviation Administration (FAA) and the Department of Defense. Environmental siting issues are 
worked with wind energy stakeholder groups and industry representatives. 

• For transmission and integration of wind into the electrical grid, the program will work with DOE’s 
Office of Electricity Delivery and Energy Reliability and transmission/distribution industry groups. 

The following external factors could affect the Wind Energy Program’s ability to achieve its strategic 

goal; 

• The availability of conventional energy supplies; 

■ The cost of competing technologies; 

■ The ability of the industry to respond quickly as wind installation demand increases; 

• Fluctuating material costs (i.e., steel, copper, fiberglass, and concrete) and currency exchange rates; 

• State and international efforts to support wind energy; 

■ Federal, State and regional regulatory actions affecting land-based and offshore wind installations; 

■ Continuation of Federal tax incentives; 

■ Implementation of other policies at the national level, including Federal efforts to reduce carbon and 
criteria pollutant emissions; 

• Availability of wind and power data from wind energy installations; and 

• Delays in development of national transmission infrastructure. 

In carrying out the program’s mission, the Wind Energy Program collaborates in several important 

activities, including: 

■ Program activities are often dependent upon outputs from academia, manufacturers, developers, and 
National Laboratories; 

• Research plans and priorities, as set forth in the “20% Wind Energy by 2030” report are prepared by 
DOE with input from National Laboratories, the American Wind Energy Association (AWEA), and 
other wind industry stakeholders; 

• Interconnection policy and R&D issues on electricity transmission and distribution with Federal, 
state, and regional oversight bodies and the utility industry; 

• Coordination with the DOE’s Office of Electricity Delivery and Energy Reliability on transmission- 
related issues; 

• Research and coordination with the FAA and other defense and civilian agencies on radar and other 
military issues affected by wind turbines; 

• Regulation of offshore wind energy with DOI MMS; 

• Industry and R&D directions for the production of hydrogen for energy use, and for other non- 
energy uses; 

■ Cooperative R&D with the IE A; and 

• Peer review of the Wind Energy Program’s overall strategies and its activities by academia, industry 
representatives. National Laboratories, and independent experts. 

Validation and Verification 

To validate and verify program performance, the Wind Energy Program will conduct internal and 

external reviews and audits, as well as continue to conduct and build upon the transparent oversight and 
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perforrnance management initiated by Congress and Administration. The table below summarizes 
validation and verification activities. 


Data Sources: 


Baselines: 


Frequency: 

Evaluation: 


• DOE Report “2008 Wind Technologies Market Report,” July 2009. 

(http://www 1 .eere,energy,gov/windandhydro/pdfs/46026.pdf) 

■ DOE Report “20% Wind Energy by 2030,” May 2008. 
(http;//wvvw,windpoweringamerica.gov/pdfs/20_percent_wind_2.pdf) 

■ “Musial, W.D.; Butterfield, S.; Laxson, A.; Heimiller, D.; Ram, B - "Large- 
Scale Offshore Wind Power in the United States: Assessment of Opportunities 
and Barriers, "NREL Report #TP-50040745, November 2007. 

• “Distributed Wind Market Applications,” Trudy Forsyth and Ian Baring- 
Gould, NREL Technical Report TP-500-39851, November 2007: 
http://www.nmsu.edu/~tdi/Wind/3985 1 .pdf 

■ “Low Wind Speed Technologies Annual Turbine Technology Update (ATTU): 
Process for Land-Based Utility-based Technology,” NREL Report #TP- 
50037505, June 2005. 

■ FY 2008 Wind Energy Program Peer Review. 

■ American Wind Energy Association (AWEA)/Global Energy Concepts Wind 
Plant Database, reviewed by EIA, contain proprietary data. 

■ AWEA Small Wind Turbine Industry Roadmap: 
http://www.awea.Org/smalIwind/documents/3 1 958.pdf 

Low Wind Speed Technology: $0.08 $2000/kWh in FY 2009 for land-based 
applications in Class 4 winds; $0. 16 $2009/kWh in FY 2009 for shallow water 
offshore applications in Class 6 winds. 

Distributed Wind Technology: 2,400 turbines deployed in distributed wind 
applications in 2007. 

Technology Application: Eight states in 2002 with at least 100 MW wind installed, 
and six states in FY 2008 with at least 1 ,000 MW installed. 

Annual, 

In carrying out the program’s mission, the program uses several forms of evaluation 
to assess progress and to promote program improvement: 

• Technology validation and operational field measurement; 

• Implementation of a consistent methodology across the program for analyzing 
levelized cost of energy (LCOE); 

• Critical peer review of both the program and subprogram portfolios and 
activities by independent outside experts; 

• Specialized program evaluation studies to examine progress and process 
impacts; 

• Continue to conduct the transparent oversight and performance management 
initiated by Congress and the Administration; 

• Quarterly and annual assessment of program and management results based 
performance through the Performance Measurement Manager (PMM, the DOE 
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quarterly performance progress review); and 
■ Annual review of methods, and re-computation of potential benefits for GPRA 
Data Storage: Web, paper publications and online storage. 
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Technology Viability 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Technology Viability 




Low Wind Speed Technology (LWST - Utility-Scale Large 
Systems) 

4,522 

15,907 

12,040 

Distributed Wind Technology (DWT - Small Systems) 

3,495 

5,907 

5,332 

Supporting Research and Testing (SR&T) 

23,353 

24,353 

22,141 

Offshore Wind Technology 

0 

0 

49,020 

SBIR/STTR 

O’ 

923 

1,792 

Total, Technology Viability 

31,370 

47,090 

90,325 


Description 

Technology Viability activities advance wind turbine components and systems through targeted 
public/private R&D partnerships and CRADAs. These activities are supported by research and testing 
that brings specialized technical expertise, comprehensive design and analysis tools, and unique testing 
facilities to address market barriers to wind technology. 

Technology Viability activities focus on R&D and testing for improving performance, cost effectiveness 
and reliability of large and distributed wind energy systems, which are primary barriers to wind energy’s 
viability. Achieving these goals will help wind energy expand more widely and rapidly in energy 
markets. Emphasis is placed on Low Wind Speed Technology (LWST) because the resource potential 
and transmission system availability for areas that have relatively low wind are significantly higher than 
those with high wind. The focus of Distributed Wind Technology (DWT) is to expand the market for 
distributed wind technologies five-fold from 2007, the baseline year. 

The Wind Energy Program continually assesses and draws from feedback, new information and 
advances among science, research, technologies and key market elements to accelerate the benefits of 
technology development and adoption. 

Benefits 

The Wind Energy Program aims to reduce risks that undermine the growth potential of wind energy in 
the U.S. by improving cost, performance, and reliability of wind technology. The LWST activity 
focuses on improving the reliability and affordability of utility scale wind turbine systems. Laboratory- 
based Supporting Research and Testing (SR&T) works to advance technologies that have shown 
potential to reduce the cost or improve the performance and reliability of utility-scale and distributed 
wind systems. 

Through independent testing, the DWT activity helps the small wind industry establish credibility. The 
program’s support for a certification body will help consumers discern the quality of small turbine 


* SBIR/STTR funding transferred in FY 2009 was $582,000 for the SBIR program, and $70,000 for the STIR program. 
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products. Although the program has focused mainly on turbines up to lOOkW in size, research suggests 
that there is a significant market for mid-size turbines in the range of 200kW to 500kW for industrial 
operations, farms, and public facilities.® In addition to supporting technology development and market 
adoption for small turbines, the program will continue to explore the potential of larger turbines for 
distributed applications and will structure its activities accordingly. 

In FY 20 1 1 , progress towards reducing modeled cost of energy for land based and offshore systems will 
help to accelerate market penetration of wind technology. The goal for reduction in costs for land based 
systems for FY 2011 is 0. 1 0 cents per kWh from a 2009 baseline of 8.0 cents per kWh, and the goal for 
reduction in costs for offshore systems for FY 2011 is 0.20 cents per kWh from a 2009 baseline of 1 6.0 
cents per kWh. This will allow the Wind Energy Program to make progress toward the overall goal of 
1 .6 cents per kWh reduction in modeled cost of energy from land based systems and 3.0 cents per kWh 
for offshore systems by 2020. FY 201 1 activities in DWT will result in the deployment of 1,000 new 
systems that will enable industry expansion and the overall goal of 12,000 units by 2015. 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


Low Wind Speed Technology (LWST - Utility-Scale Large 

Systems) 4,522 15,907 12,040 

The LWST activity primarily addresses barriers identified in the program technology roadmap through 
public/private partnerships, CRADAs, and subcontracts. LWST targets specific components of a wind 
turbine, including the rotor, drivetrain, tower and foundation. Public/private partnerships and CRADAs 
support the adoption of technology developments and emerging innovation. They are accomplished in 
collaboration with DOE’s National Laboratories and concentrate on three technical areas: 1 ) conceptual 
design studies; 2) component development and testing; and 3) full turbine prototype development and 
testing. 

The Recovery Act enabled a substantial improvement of domestic LWST activity in FY 2009 and 
FY 2010 by funding a large blade testing facility. The blade testing facility will support R&D activities 
which identify design and manufacturing flaws prior to commercial deployment, resulting in improved 
product reliability and complementing FY 201 1 LWST activities. 

In 201 1, the program will continue to lower the cost of energy for wind turbine systems through 
existing and new LWST partnerships and CRADAs. Following up on last year’s successful initiation of 
the Gearbox Reliability Collaborative (GRC) to address gearbox design and reliability issues, laboratory 
and field testing activities will continue. In addition to the GRC, a Blade Reliability Collaborative 
began in FY 2010. This effort is expected to require a significant investment in materials research, 
inspection methods, and blade testing. In FY 201 1 , these collaborative efforts, along with the Turbine 
Operation and Maintenance Reliability Database activity, are key to the program’s goal of addressing 
turbine reliability and performance issues. 


* "An Analysis of the Technical and Economic Potential for Mid-Scale Distributed Wind." Subcontract Report NREL/SR- 
500-44280. December 2008 ; http://www.nrel.gov/docs/fy09osti/44280.pdf 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 2011 


Distributed Wind Technology (DWT - Small Systems) 3,495 5,907 5^332 

DWT will continue to support independent testing and certification efforts for small wind turbines. A 
concerted effort will be made to transfer technical expertise from NR.EL and assist State energy offices 
and other interested parties in developing regional testing capabilities across the U.S. 

Supporting research and testing is an integral part of the DWT effort which includes a variety of 
supporting activities. Design review and analysis activities assist project partners on technical, market 
and cost challenges. Basic research activities are conducted to evaluate turbine aero acoustics, new 
materials for blades, and innovative power electronics components such as inverters and controllers. 

Some distributed wind turbine systems or components will be field or laboratory tested at the National 
Wind Technology Center (NWTC), to assess loads, power, acoustic emission, power quality, and other 
performance parameters. 

FY 201 1 activities will include: 1) continued independent, laboratory field testing of distributed 
turbines; 2) technical assistance for small wind certification and creation of regional testing capabilities; 
and 3) collaboration with turbine manufacturers to develop a mid-size turbine prototype or value 
engineered unit. 

Supporting Research and Testing (SR&T) 23,353 24,353 22,141 

SR&T provides targeted research and testing to improve the reliability, efficiency, and performance of 
wind turbines. Activities are continuously coordinated with industry and other research institutions to 
facilitate technology transfer and transition of designs and component improvements into full systems. 

Through the National Laboratories, specialized technical expertise, comprehensive design and analysis 
tools, and the unique testing facilities are utilized to solve problems that industry is or will encounter in 
bringing new turbine technology to the marketplace. This technical support is essential to the 
public/private partnerships and collaboratives, and engages the capabilities of the National Laboratories, 
universities and other technical support available in private industry. In support of LWST activities in 
many areas including the following: 

• Advanced Rotor Development - The blades of a wind turbine control the energy capture and 
almost all the loads, and are therefore a primary target of research efforts. Rotor development 
work will assist the industry in meeting its cost goals by increasing rotors’ swept areas to enable 
use in previously uneconomic wind regimes. Advanced rotor development will be complete in 
blade development, aerodynamic code development and validation, aeroacoustics research and 
testing, and systems and controls. 

• Site Specific Design - Future wind energy installations will be in areas of significantly different 
wind resource potential and terrain roughness. The benefits of designing large installations (100 
MW or more) for specific site conditions are substantial. Site specific design covers the 
development of systematic methods for specifying site energy, load conditions, and turbine inflow 
characterization. 

■ Drivetrain and Power Electronics - The generator, gearbox, and power converter represent 

roughly 25 percent of the installed capital cost of a modem wind turbine. Research and testing in 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


these areas will contribute to improvements in converter, advanced gearbox and generator 
designs. 

The NWTC has unique facilities developed to provide the testing capabilities needed to achieve large 
turbine cost goals. Testing is conducted on full-scale turbine systems installed in the field and on turbine 
components and subsystems. Component testing utilizes the NWTC’s specialized blade and 
dynamometer test facilities. These tests support certification and technology characterization. Field 
testing of turbine loads, power performance, power quality, and acoustic emissions are conducted in 
accordance with standards developed under the International Electrotechnical Commission (lEC) and the 
American Association of Laboratory Accreditation. Computer modeling and dynamic simulations are 
important elements of DOE’s support of industry turbine development. Validating and improving these 
models is difficult because the models cannot always simulate true inflow, turbine response, or control 
performance. To fill this gap, extensive and detailed field and laboratory testing is necessary. The data 
are used to optimize turbine configurations and LCOE, e.g. by improving control algorithms and 
simulation codes from which the turbines were designed. Three primary types of testing are conducted 
through the DOE program: structural testing, dynamometer testing, and field testing. 

The Recovery Act enabled a substantial expansion of domestic SR&T capabilities in FY 2009 and FY 
2010 by providing funding for upgraded dynamometer test facilities. The dynamometer testing facilities 
will improve reliability by investigating gearbox failures, validating gearbox design codes and developing 
permanent-magnet generator designs, enabling enhanced FY 201 1 SR&T activities. 

In FY 201 1 the program will perform detailed testing and analysis of drive train and blade performance 
and reliability using NWTC testing facilities. A more detailed R&D plan for the DOE 1 ,5 MW wind 
turbine will be developed and the initial phase of performance testing will begin in 2010. NREL will 
continue to support the commissioning of the Massachusetts Large Blade Test Facility. R&D activities 
for investigating impact of large wind turbines on radar systems will continue. 

Offshore Wind Technology 0 0 49,020 

The offshore wind technology activity will address the barriers to deployment and long term success of 
major offshore wind energy plants. Accelerated development of operational offshore wind turbine 
projects will resolve technical and environmental challenges and help to accelerate progress toward 20 
percent wind energy by 2030. 

In FY 2009 and FY 2010, the program applied resources to offshore wind technology research to analyze 
the potential of offshore wind energy development. These offshore activities were included under 
LWST, amounting to nearly $5 million. New activities including technology assessment, deployment 
and outreach, and international collaboration and standards, will obtain and evaluate the information 
needed to allow the development of a programmatic strategy for future offshore wind technology 
development. In addition, the Wind Energy Program will participate in a limited manner to explore 
initial deployment issues for offshore wind turbines in the U.S., including assessing environmental 
conditions and working with the DOl MMS to develop offshore regulatory policy in accordance with 
Section 321 of EPAct 2005, Alternate Energy-Related Uses on the Outer Continental Shelf. These 
activities will allow the program to better characterize the technical, market and governmental constraints 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


to offshore wind technology deployment. 

In FY 201 1 DOE will invest in specific activities that promote and accelerate responsible U.S. 
commercial offshore wind project development. Investments will address common barriers and risks to 
offshore projects: financial, regulatory, technical, environmental, and social. As a cornerstone of this 
effort, an offshore demonstration project will be selected for implementation support via competitive 
solicitation. DOE funds will be applied to up to 20 percent of the cost of developing the project 
infrastructure.. Concurrent with this targeted offshore infrastructure development, the program will 
support specific analytical studies, collaborative efforts and R&D initiatives addressing barriers and risks 
of these offshore developments for the benefit of all stakeholders. Specific activities include: assessment 
of offshore wind resources, ocean monitoring, and environmental impacts; R&D related to cost-effective 
offshore foundations, enhanced turbine reliability, domestically manufactured components and 
specialized installation vessels; and design and planning of electrical cabling and utility interconnection. 
The program will also position DOE in a pivotal role by engaging all stakeholders through interagency. 
Federal/state, and public/private collaboration to address common issues including marine and spatial 
planning, siting, and environmental impact mitigation. Investment will facilitate acceleration of more 
than 3 GW of currently planned offshore projects in the U.S. Lessons learned and technical advances 
from the DOE offshore program will benefit all stakeholders and siting strategies for future projects in all 
coastal and Great Lakes regions of the U.S. 

SBIR/STTR 0 923 1,792 

In FY 2009, $630,000 was transferred to the SBIR and STTR programs. The FY 2010 and FY 201 1 
amounts shown are estimated requirements of the continuation of the SBIR and STTR program, and the 
increase is directly related to the increase in Technology Viability funding. 

Total, Technology Viability 31,370 47,090 90,325 
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Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 
($ 000 ) 


Low Wind Speed Technology (LWST - Utility-Scale Large Systems) 

Reduction reflects the funding for offshore wind technology development that was 

supported under LWST in FY 2010. Offshore funds will be tracked separately 

beginning in FY 2011. -3,867 

Distributed Wind Technology (DWT - Small Systems) 

The small wind independent testing effort under DWT will be scaled back in order to 

focus on midsize turbine development beginning in FY 201 1 . '525 

Supporting Research and Testing (SR&T) 

Reduction reflects the funding for offshore wind supporting research and testing that 

was supported under SR&T in FY 2010. Offshore funds will be tracked separately in 

FY2011. -2,212 

Offshore Wind Technology 

In FY 2011, DOE will invest in specific RD&D activities that promote and accelerate 

responsible U.S. commercial offshore wind project development. Investments will 

address common barriers and risks to offshore projects - financial, regulatory, technical, 

environmental, and social. Specific activities include: assessment of offshore wind 

resources and environmental impacts; R&D related to cost-effective offshore 

foundations, enhanced turbine reliability, domestically manufactured components and 

specialized installation vessels; and design and planning of electrical cabling and utility 

interconnection. The program will benefit the Nation by engaging all offshore energy 

stakeholders through interagency, Federal/State, and public/private collaboration to 

support DOE goals of clean, affordable, reliable domestic energy supply. -1-49,020 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities. H-869 

Total Funding Change, Technology Viability -t-43,235 
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Technology Application 
Funding Schedule by Activity 

(dollars in thousands) 


Technology Application 

FY 2009 1 

FY2010 

FY 2011 

Systems Integration 

16,000 

19,714 

21,016 

Technology Acceptance 

7,000 

13,130 

11,130 

SBIR/STTR 

0 

66 

29 

Total, Technology Application 

23,000 

32,910 

32,175 


Description 

The Technology Application subprogram addresses opportunities and barriers, other than the turbine 
cost of energy, concerning use of wind energy systems. Efforts managed in this area of the program 
help prepare and accelerate the market adoption of wind technologies. 

Technology Application focuses on resolving institutional issues, providing state and regional energy 
sector outreach, advancing wind component manufacturing and supply-chain, and investigating and 
mitigating social, environmental and wildlife issues associated with wind energy development. Systems 
Integration focuses on anticipating and overcoming technical issues associated with interconnecting 
greater amounts of wind and other renewable energy to the electricity system. Systems Integration will 
also work to expand the manufacturing supply chain to support large-scale wind energy deployment. 
Technology Acceptance helps to mitigate environmental and siting barriers, develop an adequate 
workforce, and accelerate the development of wind energy markets. Technology Acceptance outreach 
activities help stakeholders and officials understand wind energy technologies and how wind can be 
integrated into their State energy systems. 

The following table provides expected annual indicators of progress for Technology Application: 


Fiscal Year 



2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

Technology Application • # of States with over 100 MW installed 

Target 

22 

27 

30 

_ 

_ 

- 

- 

- 

- 

- 

- 

Actual 

19 

26 

- 

- 

- 

- 

- 

- 

- 

- 

- 


Technology Application - # of States with over 1,000 MW wind installed 


Target 


4 

10 

n 

12 

13 

14 

15 

- 

- 

- 

Actual 


9 

- 

- 

- 

- 

- 

- 

- 

- 

- 


The number of states with over 1 00 or 1 ,000 MW installed is used as a way to measure the success of 
the Technology Application activities. Reaching 100 MW installed capacity threshold has been used an 
important indicator that wind is being accepted as a large-scale generating option by the State’s utilities, 
regulators and investors. As the scale of penetration increases, a 1,000 MW state goal has been added. 
Activities conducted under the Technology Application subprogram will contribute to this new goal, as 
large scale integration studies are necessary and complementary to outreach activities in order to enable 
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such large penetration of wind energy in States and regions. The amount of wind energy deployed (i.e., 
100 MW or 1 ,000 MW) was determined to be the best indicator of deployment progress at the state 
level, as it shows that the regulatory, transmission plaiming, environmental, and siting permitting 
processes have advanced to a level where large wind projects can be developed and made operational. 

Benefits 

The Systems Integration activity will address the technical barriers of integrating increasing amounts of 
wind energy in the Nation’s energy generation mix. In support of utility power system operations and 
planning needs, this activity will expand and refine datasets of wind resource potential, acquire 
information on actual system performance characteristics, develop system models for integrated 
resource planning activities, develop advanced wind forecasting models, and promote their use in utility 
control rooms. Manufacturing and supply chain activities will focus on component and manufacturing 
process R&D, quality assurance and ensuring adequate supplies of raw materials, as well as strategic 
planning, technical assistance and support materials for new industry entrants. The principal groups of 
companies who stand to gain from these activities include turbine “original equipment manufacturers” 
(OEM’s), major component manufacturers, and balance system suppliers. The outcome expected from 
these activities is the increase of the amount of domestic turbine production. 

Dedicated outreach efforts will be completed by the Technology Acceptance activity. Laboratory and 
contract staff supply fact-based information on a range of wind energy technologies and related issues to 
national, state, and local stakeholders, decision makers, and potential customers and investors for a 
transparent exchange of credible information. 

FY 2011 activities in Technology Application will result in six States with 1,000 MW installed capacity 
and contribute to the overall goal of 15 States with 1,000 MW installed capacity by 2018 indicating that 
these states have overcome the necessary barriers to large wind project deployment. 


Detailed Justification 


Systems Integration 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


16,000 19,714 21,016 


Systems Integration addresses technical barriers to interconnecting large amounts of wind energy into 
the Nation’s bulk power system and supporting operational evaluations. In FY 201 1 the activity will 
continue to provide more detailed technical information requested by the electric power industry to 
make informed decisions about wind energy. Coordination with DOE’s Office of Electricity Delivery 
and Energy Reliability will continue on grid interconnection issues related to wind energy, with a 
specific emphasis on support for interconnection wide transmission planning efforts. 


The program will accelerate wind resource characterization and measurement at modem wind turbine 
hub heights in areas around the country with high levels of wind potential, and will improve 
understanding and analysis of wind characteristics in areas where wind energy projects are established 
or are being planned. Efforts are underway to develop a multi-agency collaborative aimed in 
collectively evaluating and measuring National wind resource potential. The data collected through 
this activity will be used to improve wind modeling efforts and will be compiled in a comprehensive 
national database of wind energy resource, siting, and development information, and will be used to 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


support utility analysis of wind energy integration and regional wind penetration scenarios. Advanced 
wind energy forecasting models and applications will be further developed and validated in utility 
control room operations for effectiveness in mitigating wind energy integration costs. 


Development and validation of wind energy system models for incorporation into utility operations and 
planning tools will continue, along with broad based technical outreach activities to promote 
understanding and adoption by utilities, regional transmission authorities, power marketing 
administrations, regulatory agencies, system operators, and system reliability organizations. 

Wind energy technical interconnection support will be provided to assist implementation of 
intercoimection-wide, and other transmission planning, to assist utility plaiming efforts centered on 
fostering transmission access for commercially viable large-scale wind energy development. 
Implementation action will also be coordinated with key electric power market development activities, 
including designation of regional renewable energy development zones. 

In FY 20 1 1 , an expanded area of focus will include collaborating with industry and other partners to 
increase the domestic content of wind energy systems. This effort is critical to meeting wind energy 
goals while also contributing to overall economic growth and re-tooling the currently idled industrial 
capability. Furthermore, it is clear that expansion of the domestic supply chain and manufacturing 
capability must be accompanied by standardization and certification activities that ensure an increasing 
level of product quality, in order to alleviate reliability concerns that pose a major risk to rate of 
industry investment and growth. Coordination with the Department of Commerce to partner with state 
and regional organizations and industry will facilitate this expansion. 

The effort will promote collaborative action among all key stakeholders and address issues ranging 
from: availability of basic materials; enlarging the supply chain of key specialized components used in 
turbine assembly; and availability of sufficient specialty products and sub-systems comprising the 
balance of the installed turbine system. 

Wind turbine blade manufacturing relies heavily on manual processes, raising product cost and 
challenging quality assurance. The program’s continuing activities for blade manufacturing process 
improvement will focus on enabling industry to validate new manufacturing processes via 
demonstration using a common blade mold provided by the program. This industry collaboration will 
allow objective assessment of the viability of multiple approaches to advanced manufacturing processes 

A concerted Govemment/industry initiative to address these pressing issues in a strategic, 
comprehensive and coordinated manner can mitigate the risks of the domestic industry not meeting key 
supply chain goals. Risks of an underperforming industry include; 

* An inadequate supply to meet product demand within time limits acceptable to project investors; 

• Continued dominance of foreign firms in supplying key product-differentiating components; and 

■ An inability of U.S. companies to comply with quality assurance and performance standards unique 
to the wind industry. 
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(dollars in thousands) 



Technology Acceptance 7,000 13,130 11,130 

FY 201 1 activities will continue to focus on enhancing the program’s regional wind support effort. 
Since many benefits and challenges associated with wind energy are not limited by state borders, 
developing regional collaborations allows many organizations to more effectively address common 
issues. Support will continue to be provided for development of regional wind institutes; existing and 
emerging state wind working groups; Tribal wind technical assistance on wind resources and project 
planning, in coordination with financial assistance provided through the EERE’s Tribal Energy 
program activity; partnership activities with national agriculture-sector organizations; collaboration 
with public power organizations; and community and rural schools projects by expanding activity over 
regions of the country with similar issues. Distributed wind system support activities, such as working 
with state regulators, small wind stakeholders, and the agricultural sector on market acceptance issues 
specific to distributed wind technologies will also continue. In addition, the program will continue to 
assess and mitigate effects of wind turbines on the environment. These efforts will address barriers by: 
funding collaborative research activities; working with the DOl to revise siting guidelines; supporting 
mitigation research; and producing technical and outreach materials on ways to develop wind capacity 
in an environmentally sensitive manner. 

Activities will also continue to emphasize efforts to assess and mitigate effects of wind turbines on 
Federal mission areas, such as military, aviation and weather radar, homeland security, and the 
environment. These efforts include: working with stakeholders to address the siting risks associated 
with wind technology and projects; promoting government consensus on regulatory or process 
requirements; developing tools for industry to assess and mitigate Federal mission area, wildlife, and 
other environmental risks fi'om wind; and providing facts to the public on the risks and benefits 
associated with wind energy. Many of these efforts will be applicable to local and regional siting and 
permitting proceedings. 

SBIR/STTR 0 66 29 

The FY 201 0 and FY 201 1 amounts shown are estimated requirements of the continuation of the 
SBIR and STTR program, and the increase is directly related to the decrease in Technology 
Application funding 

Total, Technology Application 23,000 32,910 32,175 
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Explanation of Funding Changes 

FY 2011 vs. 
FY 2010 
($ 000 ) 


Systems Integration 

Additional funding will investigate the impact of reliably integrating higher levels of 

wind energy into the bulk power system. Analysis will include investigation of 

integration tools such as the use of demand response, as well as further explore sources 

of grid flexibility including the deployment of energy storage technologies. +1 ,302 

Technology Acceptance 

FY 2010 funding levels enabled the program to dedicate resources to support 

community and tribal wind. The results of FY 2010 activities will be assessed in 

FY 2011 to determine future opportunities. -2,000 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities. -37 

Total Funding Change, Technology Application -735 
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Geothermal Technology 
Funding Profile by Subprogram 

(dollars in thousands) 



FY2009 



FY2009 

Current 

FY20I0 


Current 

Recovery Act 

Current 

FY2011 

Appropriation® 

Appropriation 

Appropriation 

Request 


Geothermal Technology 

Enhanced Geothermal Systems 

43,322 

393,106 

44,000 

55,000 

Total, Geothermal Technology 

43,322 

393,106 

44,000 

55,000 


Public Law Authorizations; 

P.L. 93-410, “Geothermal Energy Research, Development, and Demonstration Act of 1976” 

P.L. 95-91 , “Department of Energy Organization Act” (1977) 

P.L. 95-618, “Energy Tax Act of 1978” 

P.L. 96-294, “Energy Security Act” (1980) 

P.L. 101-218, “Renewable Energy and Energy Efficiency Technology Competitiveness Act of 1989” 

P.L. 101-575, “Solar, Wind, Waste, and Geothermal Power Production Incentives Act of 1990” 

P.L. 102-486, “Energy Policy Act of 1992” 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 1 10-140, “Energy Independence and Security Act of 2007” 

Mission 

The mission of the Geothermal Technology Program (GTP) is to conduct research, development, and 
demonstration to establish Enhanced Geothermal Systems as a major contributor for baseload electricity 
generation. 

Benefits 

Accomplishing the mission will benefit the clean supply side of DOE’s energy security equation by 
accelerating the arrival and use of energy from geothermal sources. GTP’s mission and activities 
directly support DOE’s mission to promote scientific and technological innovation in support of 
advancing the national, economic and energy security of the U.S. A DOE-sponsored analysis'’ 
published in January 2007 by an MIT-led panel shows the potential for Enhanced (or engineered) 
Geothermal Systems (EGS) to contribute 100,000 MWe baseload generating capacity to the U.S. energy 
supply by 2050. The U.S. Geological Survey augmented the MIT analysis with a mean estimate of 
517,000 MWe of electric power generation resource potential in the Western U.S. Ultimately, 
commercial EGS could provide significant amounts of clean baseload domestic power and contribute to 
the security and diversity of U.S. energy supplies. 

Today, grid-cotmected high temperature hydrothermal systems are well established. In the midterm, 
next generation geothermal plants using EGS technology could come online, greatly expanding the 
utilization of U.S. geothermal resources. In the long term, EGS could be a major source of baseload 
electricity for large regions. When implemented, EGS will avoid greenhouse gas (GHG) emissions. 


® SBIR/STTR fimding transfeired in FY 2009 was $605,000 for SBIR program, and $73,000 for the STTR program. 

^ The Future of Geothermal Energy; Impact of Enhanced Geothermal Systems (EGS) on the United States in the Century, 
Massachusetts Institute of Technology, 2(M)6. http://geothermal.inel.gov 
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Typical EGS power plants will use more advanced closed loop conversion systems that will not add 
CO 2 , NOx, or other GHGs to the atmosphere. Expected program outcomes include demonstrating the 
ability to create an EGS reservoir capable of producing 5 MWe by 2015. This system demonstration 
should foster rapid growth in the use of geothermal energy in the future as predicted by the MIT study. 

In support of the Secretary’s strategic priorities, geothermal technology increases energy options and 
reduces dependence on fossil fuels, thereby increasing the flexibility of the market to meet U.S. needs 
and reduce GHQ emissions. 

GTP pursues its mission primarily through the set of integrated activities that are designed to increase 
the use of domestic renewable electricity generation technologies. These improvements will continue to 
provide concomitant economic, environmental and security benefits. It is expected that the most 
significant benefit will be a reduction of C 02 emissions through reduction in fossil fuel consumption. 
Climate Change 

Current geothermal power plants emit on average 16 times less CO 2 than the average U.S. coal power 
plant per kilowatt of electricity produced. CO 2 emission abatement is estimated to increase from less 
than one million metric tons CO 2 (MMTCO 2 ) in 2015 to nearly 600 MMTCO 2 in 2050.“ 

Economic Impact 

Cumulative consumer savings are estimated to reach more than $25 billion by 2050. 

The proposed FY 201 1 budget investments complement funds provided by the Recovery Act that 
support the acceleration of cost-shared EGS field demonstrations and the development of advanced 
technology to address key aspects of engineered reservoir creation, management, and utilization. 
Recovery Act funds will support three new field demonstrations and 45 new advanced technology R&D 
projects. These demonstrations and R&D projects will help drive economic recovery, job creation, and 
economic growth and will enhance the geothermal technology and business workforces. The Recovery 
Act projects will address barriers that will enable high impact innovation that will encourage an 
unprecedented scale of EGS development. FY 201 1 activities will build upon historic clean energy 
investments in the Recovery Act to further the Nation’s energy goals through sustained technology 
innovation and continued investments in enabling infrastructure. This integrated approach, building on 
the Recovery Act and continuing RD&D, will enable the realization of administration’s goals and 
commitments to energy, the economy and climate. To enable decision makers and the public to follow 
performance and plans, the program posts its progress at: http://www.energy,gov/recovery/index.htm. 
The benefits metrics tables below show the estimated benefits from 2015 through 2050 that would result 
from realization of GTP’s goals. These benefits are achieved by targeted Federal investments in 
technology R&D in partnership with the drilling and service industry, geothermal energy developers, 
equipment suppliers, oil and gas production companies, other Federal agencies. State government 
agencies, universities, National Laboratories, and other stakeholders. These partnerships facilitate the 
technical coordination of activities and attract cost sharing to provide leveraged benefits. 

The benefits estimates also reflect the increasing market share of advanced-technology EGS and low- 
temperature power plants over time as their projected incremental cost relative to conventional base-load 
power plants declines. The expected benefits reflect solely the achievement of GTP’s goals. Not 
included are any policies, regulatory mechanisms, or other incentives not already in existence that might 
be expected to support or accelerate the achievement of the program goals. In addition, some 
technologies show diminishing annual benefits by 2050 due to the assumption built into the analysis that 


National Renewable Energy Laboratory analysis. Primary Metrics for FY 201 1 in the following tables. 
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industry progress, as reflected in the baseline, would eventually catch up with the more accelerated 
progress associated with HERE program success. 

The program goal case is modeled along with a “baseline” case in which no DOE RD&D exists. The 
baseline case is intended to represent the future without the effect of GTP, and is identical for all DOE 
applied energy R&D programs, thereby ensuring that all program benefits are estimated using the same 
assumptions for external factors such as economic growth, energy prices, and levels of energy demand. 
The expected outcome benefits are calculated using the same fundamental methodology across EERE 
and across all of DOE’s applied energy R&D programs, and the metrics by which expected outcome 
benefits are measured are identical. This standardization of method and metrics is part of DOE’s efforts 
to make all program stated benefits comparable. 

Prospective benefits are calculated as the arithmetic difference between the baseline case and the 
program goal ease, and the resulting economic, environmental and security benefits attributed to OTP’s 
activities. This approach of calculating the benefits as an incremental improvement to the baseline helps 
ensure that improvements in geothermal technologies that would occur in the absence of the program are 
not counted as part of the program’s benefits. In addition to technology and process advances due to the 
program’s activities, energy market policies, such as State and Federal tax policies, facilitate the 
development and deployment of clean energy technologies. The expected impacts of current legislated 
policies in the baseline case are included so that the expected benefits calculated reflect as much as 
possible the effects of activities funded by GTP. 

The benefits are generated by modeling both the program goal and baseline cases® within two energy- 
economy models: NEMS-GPRAl 1 for benefits through 2030, and MARKAL-GPRAl 1 for benefits 
through 2050. The following tables display the full list of modeled benefits. 


^ Baseline cases utilize data from the updated Annual Energy Outlook 2009 Reference Case Service Report, April 2009 
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FY 2011 Primary Metrics 



Metric 

Mode! 

Year 

2015 

2020 

2tB0 

2050 

Energy Security 

Oil Inports Reduction, cumilative 
(EBbbl) 

NEMS 


ns 

02 

N'A 

MARKAL 

uo 

0.0 

ao 

0.0 

hfetural (is Inpoits Reduction, 
cumilative (Tcf) 

NEMS 


ns 

m 

N'A 

MARKAL 

ao ' 

0.0 

Ul 

0,2 

Environmental 

Impacts 

CCk Biissions Reduction, cumilalive 
(MflirttXfe) 

NEMS 

- as ^ 

ns 


N'A 

MARKAL 


0 

77;. 

587 

SCfe Altorvance Price Reduction (S'ton) 

NEMS 

IB 

ns 

' OS 

N'A 

MARKAL 


N'A 


N'A 

NOc Altowance Price Reduction (Vton) 

NEMS 

ns 

ns 

* ns 

N'A 

MARKAL 

N'A" 

N'A 

. ha;-’ 

N'A 

Economic Impacts 

PriiiBty Bieigy Savings, cumilative 
(quads) 

NEMS 

ns 

ns 


N'A 

MARKAL 

ns 

ns 

4? ns ' 

ns 

Cbnsurrer Savings, cumilative (HI $) 

NEMS 

ns ' 

ns 

< 'is:. 9 

N'A 

MARKAL 

ns 

ns 


26 

Bectrie Bower Industiy Savings, 
cumilative (HI 5) 

NEMS 

ns 

ns 


N'A 

MARKAL 

ns 

ns 

Hns 

ns 

Household Bieigy Bpendituies 
Reduction (Sfiousehoki/yr) 

NEMS 

ns 

ns 

ns. ' 

N'A 

MARKAL 

ns 

ns 

?! 

ns 

- "Reductions” and “savings” are calculated as the difference behteen results fiomthe baseline case (i.e. no future 
DC® funding for this technology) and the ptogtamcase (Le. requested DCE funding for this technology is received 
and is successful). 

- All cumilative netrics are based on results beginning in 2011. 

- All rronetaiy ttEfrics are in 200/$. 

- Qirmlative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 

ns -Not significant NA- Not yet available N/A- Not applicable 
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FY 2011 Secondary Metrics 



Metric 

Model 

Year | 

2015 

2020 


2050 

Energy Security 

Oil Imports Reduction, annual (Mbpd) 

NEMS 

'' BS 

ns 

OS 

N/A 

MARKAL 

ns 

ns 

as. 

ns 

Natural Gas Inports Reduction, annual 
(Tcf) 

NEMS 

m 

ns 

0.0 

N/A 

MARKAL 

m 

ns 

ns 

ns 

MPG Improvement (%) 

NEMS 

^ os ' 

ns 

• M. , 

M/A 

MARKAL 

' os 

ns 

ns 

0% 

Environmental 

Impacts 

C02 Emissions Reduction, annual (MD 
mtC02/yr) 

NEMS 


ns 

19 

N/A 

MARKAL 


ns 

'O-i 

26.2 

C02 Intensity Reduction ofUS 
^onomy (Kg C02/$(3)P) 

NEMS 


ns 

n!» 

M/A 

MARKAL 


ns 

ns 

0.00 

CO 2 Intensity Reduction ofUS Power 
Sector (Kg C02/kWh) 

NEMS 


ns 

'.v'' 

OS 

M/A 

MARKAL 


ns 

ns . 

ns 

CO 2 Intensity Reduction ofUS 
Transportation Sector (Kg C02/mile) 

NEMS 


ns 


M/A 

MARKAL 


ns 


ns 

Economic Impacts 

Consumer Savings, annual (Bil $) 

NEMS 


ns 


M/A 

MARKAL 


ns 

^ns 

ns 

Primaiy Energy Savings, annual 
(quads/yr) 

NEMS 

ns >m 

ns 


N/A 

MARKAL 


ns 


ns 

Electric Power Industry Savings, 
annual (BUS) 

NEMS 

Km- --j. ■■■■'■ \ 

QS 

ns 


M/A 

MARKAL 

as 

DS 

' 

ns 

Energy Intensity ofUS Economy 
(energy/SCDP) 

NEMS 

as 

ns 


N/A 

MARKAL 

'"os' 

ns 


ns 

Net Energy System Cost Reduction, 
cumulative (Bil $) 

NEMS 

^ N/A„ 

N/A 


M/A 

MARKAL 


ns 

^0.S3i% 

7.24 

-“Reductions” and “savings” are calculated as the difference between results from the baseline case (i.e. no future 

DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful). 

-All cumulative metrics are based on results beginning in 20U. 

- Alimonetaiy metrics are in 2007$. 

- Cumulative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 
ns - Not significant NA - Not yet available N/A - Not applicable 
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Contribution to the Secretary’s Goals and GPRA Unit Program Goals 

GTP contributes to several of the Secretary’s goals. 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 

GTP develops advanced EGS technology that the private sector requires to deploy clean, safe, low 

carbon, indigenous geothermal energy. 

GTP coordinates with the U.S. Departments of Education and Labor, DOE’s Office of Science, the U.S, 
geothermal industry, and academic institutions on the development of curriculum and methods for the 
training and long-term retention of the geothermal workforce. 

GTP coordinates with Iceland and Australia under the International Partnership for Geothermal 
Technology, and also coordinates with the U.S. State Department and U.S. Department of Commerce, 
and additional countries including Canada, New Zealand, Switzerland, and Indonesia to establish 
mutually-agreeable geothermal research areas that ultimately lead to greater geothermal deployment and 
lower GHG emissions. 

Innovation: Lead the world in science, technology, and engineering 

GTP coordinates with the Department of the Interior, academic institutions, and DOE’s Offices of 
Science and Fossil Energy to ensure that the program’s R&D work conducted by National Laboratories, 
universities, and industry partners remains at the cutting edge of scientific innovation. Additionally, 
some of the program’s R&D work involves direct interaction between these partners. 

Contribution to GPRA Unit Program Goal 3 (Geothermal Technology) 

GTP’s key contribution to the GPRA Unit Program Goal is through diversification of the energy 
portfolio and lowering of GHG emissions. GTP will provide the technology needed to create and 
manage EGS that mine heat from hot rock and transport the heat to the surface for electricity generation. 
EGS will create little to no GHG emissions, and ultimately, commercial EGS could provide significant 
amounts of clean baseload domestic power and contribute to the security and diversity of U.S. energy 
supplies. Geothermal electricity generation has the potential to offset coal, natural gas, nuclear, and 
foreign oil as a supply of baseload energy in the electrical energy market. 

Annual Performance Results and Targets 

The GTP performance measure is critical for the successful development of EGS resources. High flow 
rates extract large quantities of heat from the stimulated rock and are necessary for the eventual 
commercialization of EGS. The development of a commercial quality EGS reservoir through innovative 
technology supports Secretarial Goal 1 : Lead the world in science, technology, and engineering, and 
also supports Secretarial Goal 2 : Build a competitive, low-carbon economy and secure America’s energy 
future (EGS resources are a low carbon, indigenous source of energy). Recovery Act funding supports 
both new EGS field demonstrations and new EGS component R&D. Internationally, GTP monitors and 
evaluates EGS activities performed in other countries with active EGS research programs such as 
Australia and European countries. GTP coordinates technology development with Iceland and Australia 
under the International Partnership for Geothermal Technology (IPGT), and also collaborates with other 
countries through the International Energy Agency. Through the IPGT, GTP seeks to exchange research 
results, best practices, and lessons learned. Additionally, because EGS is a low carbon baseload power 
generator, it could play an integral role in future power generation scenarios initiated by pending climate 
change legislation. 
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Means and Strategies 

GTP will use various means and strategies to achieve its GPRA unit program goals as described below. 
“Means” include operational processes, resources, information, and the development of technologies, 
and “strategies” include program, policy, management and legislative initiatives. However, various 
external factors may impact the ability to achieve these goals. The program also performs collaborative 
activities with industry and government agencies to help meet its goals. 

GTP will implement the following means: 

■ To ensure the best value for the taxpayer dollar, a coherent core of research projects will be 
performed through cost-shared awards to private companies and academic institutions selected via 
competitive solicitations. National Laboratories having unique expertise in the subject areas will 
conduct the balance of the research projects through competitive “lab calls”. 

• To reduce or eliminate institutional, regulatory, and other non-technical barriers that hamper the 
expanded use of geothermal energy in the U.S., the program will provide comprehensive and timely 
information about geothermal resources and technology to interested stakeholders from the public 
and private sector. 

GTP will implement the following strategies: 

• Conduct research on EGS-related technologies that have the greatest impacts on EGS reservoir 
creation, operation, and management using laboratory facilities and field sites; 

■ Improve efficiency of exploration tools, energy conversion, and drilling systems; 

• Demonstrate and validate EGS-related tools and technologies at competitively-selected field sites; 

■ To reduce exploration risk, continue work on a National Geothermal Database to store critical 
geothermal site attribute information; and 

• Expand geothermal power production into geologically and geographically diverse areas of the U.S. 
A detailed program plan entitled “Geothermal Technologies Program Multi-Year Research, 
Development and Demonstration Plan, 2009-2015 with program activities to 2025” was developed for 
GTP during FY 2009." 

External factors impacting geothermal development include a precipitous decline in the equity market 
that makes debt financing very difficult, loss of key investment banks, and fluctuations in the price of 
basic materials for constructing wells and power plants. Reduced demand for drill rigs resulted in less 
wait time for rigs to drill geothermal wells. In addition, the following external factors could affect 
GTP’s ability to achieve its mission: 

• Demand for electricity; 

• Availability of conventional energy supplies; 

• Regulatory and environmental requirements; 

■ State Renewable Portfolio Standards (RPS); 

■ Availability of prospective land for geothermal leasing; 

• Market incentives; 

■ Cost of competing technologies; 

• State and Federal tax incentives and implementation of other policies at both levels; 


* Program plan can be found at: http://wvvwl.eere.energy.gov/geothennal/plans.html. 
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• Proximity of transmission grid and resolution of grid choke points. 

QTP collaborates with the Department of the Interior, academic institutions, and DOE’s Offices of 
Science and Fossil Energy to ensure that the program’s R&D work being conducted by National 
Laboratories, universities, and industry partners remains at the cutting edge of scientific innovation. 
Additionally, some of the program’s R&D work involves direct interaction between these partners. 

Validation and Verification 

To validate and verify program performance, GTP will conduct internal and external reviews and audits 
with the assistance of experts from a variety of stakeholder organizations. The table below summarizes 
validation and verification activities. 

Data Sources: “The Future of Geothermal Energy”, Massachusetts Institute of Technology; 2006; 

EGS Technology Evaluation Workshops (June-October, 2007). “An Evaluation of 
Enhanced Geothermal Systems Technology,” Geothermal Technologies Program, 
2008 (http://wwwl.eere.energy.gov/geothennal/publications.html) 

“Assessment of Moderate- and High-Temperature Geothermal Resources of the 
United States,” 2008 (http://pubs.usgs.gov/fs/2008/3082/) 

“Geothermal Risk Mitigation Strategies Report,” 2008, Deloitte 
(http://www I .eere.energy.gov/geothermal/publications.htmI) 

Baselines: EGS pre-stimulation well flow rate as determined in FY 2009 

Evaluation: GTP will continue to conduct and build upon the transparent oversight and 

performance management initiated for the Recovery Act. GTP conducts annual merit 
reviews of program activities using independent technology experts. Quarterly and 
annual assessment of program and management results-based performance are 
reviewed through Performance Measure Management (the DOE quarterly 
performance progress review of budget targets); GTP reviews quarterly and annual 
technical and financial reports through project management by Golden Field Office. 
GTP will maintain updates of its RD&D projects employing full transparency on its 
website. Lessons learned and techniques developed will be posted on the GTP 
website. 

Frequency: Annual 

Data Storage: A web-based public data center. 

Verification: EGS long-term flow test at The Geysers, CA; EGS reservoir creation at three 

additional field sites: Brady Hot Springs, NV, Raft River, ID, The Geysers, CA; 

R&D component technologies and field sites reviews. 


Energy Efficiency and Renewable Energy/ 

Geothermal Technology/ 

Enhanced Geothermal Systems Page 217 FY 2011 Congressional Budget 


54928A 


3/15/2010 



1130 


Enhanced Geothermal Systems 
Funding Schedule by Activity 


(dollars in thousands) 


FY 2009 

FY20I0 

FY20n 


Enhanced Geothermal Systems 




Enhanced Geothermal Systems 

43,322 

43,120 

53,989 

SBIR/STTR 

0" 

880 

1,011 

Total, Enhanced Geothermal Systems 

43,322 

44,000 

55,000 


Description 

Commercial geothermal developments depend on three resource factors to produce energy: heat, water, 
and permeability. Heat is present virtually everywhere at depth, while water and permeability are less 
abundant. Enhanced Geothermal Systems (EGS) are engineered reservoirs created to produee energy 
from geothermal resources deficient in economical amounts of water and/or permeability. GXP seeks to 
demonstrate the ability to create an EGS reservoir capable of producing 5 MWe by 201 5, and eventually 
improve EGS technology that provides the private sector with the tools and knowledge to install 50 
GWe by 2030. 

EGS generally involves drilling a well into hot rock, fracturing the rock to improve permeability, 
drilling a second well into the fractured roek, and eirculating a fluid through the fractured rock to extract 
the in situ heat. This “heat mining” mimics naturally-occurring, conventional hydrothermal reservoirs, 
and includes the advantage that EGS can be created in distinct units and sized to fit the need or 
expanded to meet increased needs. 

While pilot EGS reservoirs of limited size have been designed, built, and tested for a short period in 
various countries, many technical hurdles remain in reservoir creation, operation, and management. 
Program activities will focus on the R&D needed to reduce barriers and address these hurdles. 

GXP promotes the advancement of EGS through an integrated portfolio of cost-shared research and field 
demonstrations. Field demonstrations focus on controlling the amount and period over which 
geothermal heat can be extracted. The strategy involves working with cost-sharing partners at existing 
geothermal fields or greenfield areas to develop, test, and perfect the tools needed to fracture hot rock 
and manage heat extraction. Some novel or cutting-edge technologies may be too risky for tests in 
commercial wells. Consequently, suitable test sites may be employed for verification of innovative EGS 
technology. These sites would allow DOE to control site operations and scheduling, an ability not 
available at commercial fields. 

A core of research projects will be performed through cost-shared awards to the private sector and 
academic institutions via competitive solicitations. National Laboratories with unique expertise in the 
subject areas will conduct the balance of the competitively-selected research projects. Field 
demonstrations with the private sector and academic institutions via competitive solicitations will 
validate the commercialization potential of EGS. Periodic technology evaluations will be performed by 


“ SBIR/STTR fljiiding transferred in FY 2009 was $605,000 for SBIR program, and $73,000 for the STTR program. 
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calling on experts from geothermal and allied industries such as the petroleum service sectors. GTP will 
continue to work with the Bureau of Land Management (BLM) and the U.S. Geological Survey (USGS), 
and seeks to expand interactions with other Federal agencies as necessary. 

EGS R&D is expected to provide technological tools and information that will enable business decisions 
by the private sector to create commercial-scale EGS reservoirs. 

Benefits 

This subprogram will provide the technology needed to create and manage EGS reservoirs that mine 
heat from rock and transport the heat to the surface for electricity generation. Geothermal power 
generation requires large flow rates of hot water of nearly constant temperature flowing from the 
geothermal wells to the power plant for the life of the project. Typically the flow rate is measured in 
kilograms per second per well as shown in the Annual Performance Targets. Commercially-mature 
EGS flow rates are expected to be in the range of 70 to 80 kilograms per second per well, though this 
has not been validated with field testing yet. Higher flow rates per well are more economical because 
fewer production wells are used which reduces the cost of developing the well field. In FY 201 1 
progress will be made toward increasing the EGS flow rate to 12 kg per second, moving EGS 
technology closer to market readiness. Ultimately, market entry will be cost phased where geothermal 
costs and existing market electricity prices produce favorable production conditions. Prospects at the 
margins of existing geothermal production fields with existing infrastructure initially may provide the 
most favorable economic conditions. 

Commercial EGS could provide baseload, indigenous power and contribute to the security and diversity 
of U. S. energy supplies. When implemented, EGS will avoid GHG emissions and be a source of clean, 
secure energy. Expected program outcomes include demonstrating the ability to create an EGS reservoir 
capable of producing 5 MWe by 2015. A successful system demonstration may foster rapid growth in 
the use of geothermal energy in the future. A DOE-sponsored analysis published in January 2007 by an 
MIT-led panel shows the potential for EGS to contribute 100,000 MWe to the U.S. energy supply by 
2050,“ Carbon avoidance analysis performed by NREL shows EGS has the potential to substantially 
reduce GHG emissions. 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


Enhanced Geothermal Systems 43,322 43,120 53,989 

During FY 2011, GTP will continue three EGS demonstrations at field sites selected in FY 2008, and 
at three additional field sites selected under the Recovery Act. The purpose of the field sites is to 
demonstrate reservoir creation through hydraulic, chemical, thermal or other stimulation methods and 
the recovery of heat from the stimulated rock volume using water as the heat mining fluid. Additional 


® The Future of Geothermal Energy: Impact of Enhanced Geothermal Systems (EGS) on the United States in the 2P‘ Century, 
Massachusetts Institute of Technology, 2006. http://geothermal.inel.gov 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


field demonstrations will support higher production well flow rates and allow innovative heat 
extraction techniques to be perfected that will eventually lead to commercial applications. GXP also 
issued an EGS demonstration solicitation in FY 2010 to evaluate innovative, environmentally benign 
technologies. Activities at two EGS demonstration field sites. Desert Peak, NV, and Coso, CA, may be 
concluded based on their contributions to the EGS knowledge base. GXP will continue priority R&D 
resulting from solicitations and lab calls issued in FY 2008, FY 2009, and FY 2010 that support 
reservoir stimulation, fracture mapping, fluid circulation, and EGS-related drilling and energy 
conversion. Complementary activities will include low temperamre geothermal, international, induced 
seismicity, analysis, and planning. GXP will collaborate with the Department’s Office of Science on 
geophysical research and development and modeling efforts which address induced seismicity, water 
availability, and other potential lifecycle risks associated with EGS. 

SBIR/STTR 0 880 1,011 

In FY 2009, $605,000 and $73,000 were transferred to the SBIR and SXXR programs respectively. 

Xhe FY 2010 and 201 1 amounts shown are estimated requirements for the continuation of the SBIR 
and SXXR program. 

Total, Enhanced Geothermal Systems 43,322 44,000 55,000 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($000) 

Enhanced Geothermal Systems 

Xhis increase funds collaborative R&D with DOE’s Office of Science on geophysical 

R&D and modeling efforts which address induced seismicity, water availability, and 

other potential lifecycle risks associated with EGS, and an increased effort on low 

temperature geothermal including fluids co-production from oil and gas operations and 

fluids from geo-pressured resources. + 1 0,869 

SBIR/STTR 

Changes in the SBIR/SXXR funding are a direct result of changes in the funding of 

program activities. -1-131 


Total Funding Change, Enhanced Geothermal Systems -*-11,000 
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Water Power 

Funding Profile by Subprogram 

(dollars in thousands) 


Water Power 
Total, Water Power 

Public Law Authorizations: 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 110-140, “Energy independence and Security Act of 2007” 

Mission 

The mission of the Water Power Program is to research, test, and develop innovative technologies 
capable of generating renewable, environmentally responsible, and cost-effective electricity from water. 
These include marine and hydrokinetic (MHK) technologies, a suite of renewable technologies that 
harness the energy from untapped wave, tidal, current and ocean thermal resources, as well as 
technologies and processes to improve the efficiency, flexibility, and environmental performance of 
conventional hydropower (CH) generation, which may represent one of the fastest and most cost- 
effective options for increasing clean and renewable energy generation in the U.S. 

Benefits 

Research and development (R&D) of innovative water power technologies and growth of a viable water 
power industry directly contribute to strengthening U.S. scientific discovery, promoting clean and secure 
energy, increasing economic prosperity, and demonstrating U.S. leadership in addressing climate 
change. MHK technologies represent a substantial opportunity for the U.S. to engage directly in an 
emerging area of energy science while developing an entirely new suite of renewable technologies to 
reduce emissions, revitalize stagnant sectors of the economy, and help States meet energy and climate 
objectives and requirements such as Renewable Portfolio Standard (RPS) targets. 

CH generates approximately 67 percent'’ of the Nation’s renewable energy supply. The re-establishment 
of Federal R&D for CH demonstrates a commitment to quickly expand carbon-free generation and to 
ensure that this large renewable energy resource is an effective and environmentally responsible 
instrument for reducing greenhouse gas (GHG) emissions by developing alternatives to fossil fuels and 
increasing the ability of the U.S, electricity system to integrate renewable energy technologies. 

The FY 201 1 budget complements funds provided by the Recovery Act, including providing funds for 
feasibility studies that will assess the potential for incremental or new hydropower generation through 
capacity and efficiency upgrades, powering existing non-powered dams, and adding new pumped 


“ SBIR/STTR funding transferred in FY 2009 was $820,000 for the SBIR program and $98,000 for the STTR program. 
*’ “Electricity Net Generation from Renewable Energy by Energy Use Sector and Energy Source.” Renewable Energy 
Consumption and Electricity Preliminary Statistics, 2008. July 2009: 
http://www.eia.doe.gov/cneaf/altemate/page/renew_energy_consump/table3.html 
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storage hydropower capacity. These feasibility studies will identify the projects that can most quickly 
and cost-effectively increase generation. The program is also investing in hydropower grid services 
projects undertaken in partnership with industry that will improve methods for applying and valuing the 
ancillary benefits of conventional and pumped storage hydropower assets to meet the needs of the 
Nation’s changing electricity grid. These projects augment the program’s Hydropower Modernization 
Initiative funded by the Recovery Act. FY 201 1 activities will build upon historic clean energy 
investments in the Recovery Act to further the Nation’s energy goals through sustained technology 
innovation and continued investments in enabling infrastructure. To enable decision makers and the 
public to follow performance and plans for this initiative, the program will post its progress at: 
http://www.energy.gov/recovery/index.htm. 

Climate Change 

The program’s priorities and activities are aligned to reduce GHG emissions by developing emission- 
free MHK technologies, supporting new and incremental conventional and pumped storage hydropower 
generation, and maximizing ancillary benefits to support grid flexibility, stability and the integration of 
other generation sources. 

Energy Security 

The program’s investments in the assessment of water power resources provide a significant opportunity 
to increase clean and secure domestic energy generation, as they reduce foreign fuel dependency, have 
no carbon or other air pollution emissions, and provide reliable energy sources with possible base-load 
contributions. Wave and tidal resources are highly predictable and often close to load centers. 
Investment in hydropower efficiency and infrastructure will increase generation and flexibility of 
domestic assets and allow for dramatically higher levels of renewable energy to be integrated into the 
U.S. electric grid. 

Economic Impact 

The program’s priorities are aligned with the development of a viable and competitive water power 
industry. The program invests heavily in partnerships with wave, tidal, and ocean thermal technology 
developers that will drive job creation in the green technology and manufacturing sectors, and maritime 
and coastal communities. The program’s university research fellowship program supports the 
development of a new generation of engineers and scientists and promotes the resurgence of academic 
interest in the hydropower industry. DOE-sponsored hydropower projects also increase demand for 
highly skilled technical workers with specific capabilities in hydropower technology design, 
manufacture and operations. 

Contribution to the Secretary’s Goals and GPRA Unit Program Goals 
The Water Power Program contributes to two of the Secretary’s goals: 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 
The program provides funding for MHK technologies, which represent a suite of renewable energy 
technologies available to reduce emissions and meet RPS targets. The program is assessing 
opportunities for new and incremental hydropower generation through: efficiency and capacity 
upgrades at existing hydropower facilities; powering existing non-powered dams; existing and new 
small hydropower; and adding new pumped storage hydropower capacity. 

The program is investing in feasibility studies to identify and support opportunities to increase 
incremental and new hydropower generation, which will contribute to lowering GHG emissions by 


Energy Efficiency and Renewable Energy/ 

Water Power FY 2011 Congressional Budget 

Page 222 


54928A 


3/15/2010 



1135 


increasing the amount of generation derived from these assets and reducing use of electricity generated 
from high GHG emitting sources. 

The development of a substantial MHK industry in the U.S. could drive billions of dollars of investment 
in heavy industrial and maritime sectors, as well as in advanced electrical systems and materials 
common to many renewable technologies. Investment in CH focuses on the construction, 
manufacturing, engineering, and environmental science sectors. The further development of each 
industry has the potential to employ a significant skilled workforce. 

The program supports device and component testing, development and deployment for industry and 
universities to reduce capital costs and improve quality, and quantity and reliability of MHK 
technologies. The program provides U.S. input into the development of international standards for 
MHK technologies, partners with the global community and Federal regulatory agencies, coordinates in 
international partnerships, and facilitates DOE’s leadership role in investigating the potential 
environmental impacts of ocean energy systems. To better understand and ensure the economic benefits 
of water power, the program is assessing the potential employment and economic impact of both MHK 
and CH on a regional basis. 

Innovation: Lead the world in science, technology, and engineering 

The program established two university-led National Marine Renewable Energy Centers to serve as a 
nexus between industry, academia, and National Laboratories to research and test new MHK 
technologies. The program also established key partnerships with teams of National Laboratories to 
leverage their unique capabilities in developing iimovative technologies and assessing the potential from 
untapped wave, current and ocean thermal resources. The program also engages in international 
collaboration for R&D and provides U.S. input to the global community on developing international 
standards for MHK technologies. 

Contribution to GPRA Unit Program Goal 62 (Water Power) 

The Water Power Program’s key contribution to Strategic Theme 1, Energy Security, is through R&D of 
MHK and CH technologies capable of generating renewable, environmentally responsible, and cost- 
effective electricity from water to reduce fossil fuel consumption and improve energy independence. 
Supporting program’s activities for MHK technologies include: 

■ MHK technology testing, development and deployment: The program will establish baseline cost of 
energy estimates for wave, tidal, current, in-stream hydrokinetic and ocean thermal conversion 
technologies through detailed life-cycle cost assessments, device testing, as well as through industry 
and National Laboratory-led projects to develop, test, and refine MHK devices. 

• MHK technology resource assessments: The program will complete current, river in-stream, and 
ocean thermal energy conversion resource assessments and complete an integrated MHK resource 
database. 

■ MHK environmental impact and project siting analysis: The program will complete a framework to 
assist developers and regulators in assessing and minimizing the environmental impacts of proposed 
MHK projects. 

CH activities include: 

■ CH technology development and deployment: The program will complete detailed resource 
assessments for powering non-powered dams and small hydropower development. The program 
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will complete 20 initial feasibility studies to identify opportunities for efficiency and capacity 
upgrades, powering existing non-powered dams, and adding new pumped storage hydropower 
capacity to quickly and cost-effectively capitalize on opportunities that would increase generation. 

■ CH market development and grid services: The program will: (1) quantify the ancillary benefits of 
hydropower, including the ability to integrate variable renewable resources; and (2) support 
hydropower R&D through the development of engineers and scientists at U.S. universities. 

Annual Performance Results and Targets 

The program will test two MHK devices in FY 201 1 as it ramps up testing activities to generate data to 
identify baseline cost of energy and device performance. This initiative, plus supporting the 
construction of the nation's first open-water grid connected test facilities, helps support the development 
of the U.S. MHK industry and contributes directly to the Secretary’s goal Innovation: Leading the 
world in science, technology, and engineering. In addition, the program has worked with industry 
partners, as well as the National Laboratories to test, develop, and refine MHK devices to support the 
identification of technology improvement opportunities. These efforts will support a future out-year 
performance target to reduce the cost of energy for MHK technologies. 

Substantial electricity generation gains can be made at existing hydroelectric facilities through capacity 
and efficiency upgrades, presenting an opportunity to expand clean renewable generation within the U.S. 
energy portfolio that contributes to the Secretary's goat Energy of Building a competitive, low carbon- 
economy and securing America's energy future. To assess opportunities for incremental or new 
hydropower generation quickly, cost-effectively, and within the context of environmental sustainability, 
the Program will conduct 20 feasibility studies at hydroelectric facilities, non-powered dams, or pumped 
storage hydropower sites in FY 2011. The Program's number of feasibility studies conducted 
performance measure is intended to lead to an FY 2013 performance measure of monitoring the number 
of megawatts of incremental hydropower generated at sites identified through the feasibility studies. 
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Means and Strategies 

The Water Power Program will use various means and strategies to achieve its GPRA Unit Program goals 
as described below. “Means” include operational processes, resources, information, and the 
development of technologies, and “strategies” include program, policy, management and legislative 
initiatives and approaches. Various external factors, as listed below, may impact the ability to achieve 
the program’s goals. Collaborations are integral to the planned investments, means and strategies, and 
to addressing external factors. 

The Water Power Program will implement the following means; 

• Competitive solicitations for partnerships with industry and academia to: develop, deploy and test 
existing water power systems, both MHK and incremental hydropower; help develop new and 
innovative water power conversion technologies; fully characterize water power resources; and 
address non-technical barriers to the development and deployment of water power devices. 

• MHK technologies means include prototype or demonstration project deployment and testing, 
scale and tank testing, sub-scale system or component development, and device/array design 
and modeling. The program will also implement basic and materials research, pre- or post- 
deployment environmental studies or monitoring, resource assessments, cost and economic 
stimulus analyses and grid integration studies. 

• CH technologies means include advanced turbine development and deployment, basic and 
materials research, sensors and controls to improve power system performance and reliability, 
collection and dissemination of data on the environmental, competing use and navigational 
impacts of water power technologies, resource/asset assessments, and economic analyses. 

• Program announcements to identify and leverage areas of existing expertise within the National 
Laboratory network to accelerate the technical development and commercial deployment of water 
power systems. 

• MHK technologies means include basic science and materials research, device testing and 
monitoring methodologies, hydrodynamic and systems modeling, device interconnection and 
systems integration R&D, technologies and methodologies to monitor, assess, minimize or 
mitigate environmental impacts. 

• CH technologies means include water use optimization, asset management and improvement, 
sensors and controls to improve power system performance and reliability and in-stream flow 
studies. 

• Characterizations of the various MHK technologies, with the goal of determining cost, performance 
and reliability characteristics. 

• Regular communication with stakeholders to understand R&D needs and concerns, to provide useful 
and timely information on the development of technologies and projects, and the availability of 
valuable development and testing resources. 

■ Conduct strategic planning to solicit industry and public stakeholders’ input on formulating the 
direction of the program and initiate a roadmapping process to identify needs and barriers critical to 
the development of a viable U.S. water power industry. 

■ Conduct annual program reviews of all program-funded projects, with continued funding dependent 
upon successful project performance. 

• Hold aimual meetings to allow industry and other stakeholders to assess the program’s overall 
performance and offer suggestions for improved direction. 
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The program will implement the following strategies: 

Strategies for MHK technology development and testing 

■ Facilitate in-water device testing for higher maturity technologies 

• Support rigorous device testing process for developing technologies 

• Support R&D to identify technology improvement opportunities 

■ Collect and disseminate validated cost and performance data for technologies and projects 
Strategies for MHK market development, project siting and resource assessments 

• Study and validate estimates of extractable energy by resource and technology type 

■ Support the generation of site-specific environmental data 

• Improve the prediction, monitoring, and evaluation of environmental impacts 

■ Collect, synthesize, evaluate and disseminate existing impact information 

• Build consensus among stakeholders on a framework to minimize and mitigate potential impacts 

• Develop and disseminate information that directly affects the MHK industry 

• Engage in strategic partnerships with wave, tidal, and ocean thermal technology developers and 
industry to develop a roadmap for technology development and deployment to accelerate water 
power industry growth and the creation of workforce needs in shipyards, port facilities, and related 
maritime industries. 

Strategies for CH technology development and deployment 

• Support site-specific feasibility studies to identify opportunities for new or incremental hydropower 
generation through capacity and efficiency upgrades at existing facilities, powering existing non- 
powered dams, and adding new pumped storage hydropower capacity 

• Support adding additional net generation at sites identified by feasibility studies where generation 
can be deployed most quickly and cost-effectively 

• Facilitate upgrades of existing hydropower facilities with state-of the art technology 

• Develop data to identify opportunities to reduce costs and increase generation 

• Support the development and testing of new advanced technologies and tools, including advanced 
pumped storage 

• Support application of advanced materials and manufacturing methods 
Strategies for CH grid services and environmental impacts and siting 

• Support hydropower grid services projects to accurately assess current and potential value of 
conventional and pumped storage hydropower ancillary benefits 

• Support development of efficient markets to increase value of these benefits 

• Develop technologies/methods to reduce environmental impacts and regulatory constraints 

• Spur innovation and stimulate industry hydropower R&D capacity outside government 

• Develop Federal program for low-impact certification standards 

• Develop and disseminate information that directly affect the development of CH 

These means and strategies will serve to identify and focus the needs of the emerging water power 
industry, and enable prioritization of RDD&D requirements and quantification of the potential barriers 
of this emerging industry. Ultimately, reducing the industry’s barriers to deployment will result in 
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significant cost savings and reductions in GHG emissions, reliance on carbon emitting power 
generation, and fuel imports. 


The following external factors could affect the Water Power Program’s ability to achieve its benefits: 

• Application of state or Federal tax or other incentives, including the inclusion of hydropower in 
current or future state or Federal Renewable Energy Standards and Renewable Portfolio Standards 
targets; 

• Federal, state and regional regulatory actions affecting water power technologies, including the 
licensing/permitting processes for private and Federal construction; 

• Implementation of other policies at the national level, including Federal efforts to reduce carbon and 
criteria pollutants; 

• The results of ongoing marine spatial planning and coastal zone management processes at state and 
Federal levels; 

• The availability of conventional energy supplies; 

• The cost of competing technologies; 

• The ability of the domestic industry to quickly adapt to marketplace and technology changes; 

• State and international efforts to support water power technologies; and 
■ The state of internationally recognized standards and certification. 

The program collaborates with and seeks feedback from industry partners, including technology 
developers and utilities, to determine and prioritize RDD&D efforts and engages public stakeholders in 
formulating the direction of the program. The program leverages its relationships with universities, 
particularly the National Marine Renewable Energy Centers, as well as its relationships with other 
agencies, including the Department of the Interior, the National Oceanic and Atmospheric 
Administration and the Department of Defense. On issues concerning water power licensing and 
interconnection, the program is actively collaborating with Federal and state regulators, including the 
Federal Energy Regulatory Commission (FERC) and the Minerals Management Service (MMS), and 
engages Federal and state resource agencies, local stakeholders, and the environmental community 
regarding environmental and navigational impacts and competing resource use. The program works 
closely with international researchers and technology developers to cooperate on research efforts and to 
develop international standards for the marine industry. In addition, the program benefits from the 
strong capabilities within the DOE National Laboratories from both the former Hydropower Program 
and technology programs that share complementary elements to conduct resource assessments, test, 
develop, and refine advanced water power technologies, develop international standards, and study 
potential environmental impacts of these technologies. 

Validation and Verification 

To validate and verily program performance. Water Power will conduct various internal and external 
reviews and audits. These programmatic activities are subject to continuing review by Congress, the 
General Accountability Office, the Department's Inspector General, the U.S. EPA, and state 
environmental agencies. The table below summarizes baseline data and sources: 
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Data 

Sources: 


• “Assessment of Waterpower Potential and Development Needs,” EPRI, Palo Alto, 
CA: 2007. 1014762. (http://www.epriweb.eom/public/000000000001014762.pdf) 

■ Avery, W.H., Wu, C., Renewable Energy from the Ocean, A Guide to OTEC. New 
York, NY; Oxford University Press, 1994. (ISBN #; 0195071999) 

• Bedard, R. Siddiqui, O. Previsic, M., and Polagye, B. “Economic Assessment 
Methodology for Tidal In- Stream Power Plants”, EPRI-TP-002 NA Rev 2, June 10, 
2006. 

(http://oceanenetgy.epri.eom/attachments/streamenergy/reports/002_TP_Econ_Met 
hodology_06- 1 0-06.pdf) 

• Brown, S. and Gamant, G. “Advanced-Design Turbine at Wanapum Dam Improves 
Power Output, Helps Protect Fish.” Hydro Review, April 2006. 

• Hagerman, G. and Bedard, R. “E2I/EPRJ Specification - Guidelines for Preliminary 
Estimation of Power Production by Offshore Wave Energy Conversion Devices” 
E2I/EPRJ-WP-US-001, December 22, 2003. 

(http://oceanenergy.epri.eom/attachments/wave/reports/001_WEC_Power_Producti 

on.pdf) 

■ Hagerman, G., Polagye, B., Bedard, R., and Previsic, M. “Methodology for 
Estimating Tidal Current Energy Resources and Power Production by Tidal In- 
Stream Energy Conversion (TISEC) Devices” EPRITP- 001-NA Rev 3, September 
29, 2006. (http://oceanenergy.epri.com/attachments/streamenergy/repotts/TP- 

00 1 _REV_3_BP_09 1 306.pdf) 

■ Johansson, T., Kelly, H., Reddy, A., and Williams, R. Renewable Energy: Sources 
for Fuels and Electricity, Island Press, 1993. (ISBN #: 1559631384) 

• Miller, R. and Winters, M. “Opportunities in Pumped Storage Hydropower: 

• Supporting Attainment of Our Renewable Energy Goals,” Hydro Review, April 
2009 

(http://www.bcse.Org/images/pdf/pumped%20storage%20paper%20april%202009.p 

df) 

• Odeh, M. “A Summary of Environmentally Friendly Turbine Design Concepts.” 
DOE/ID/13741: July 1999. (http://hydropower.inel.gov/turbines/pdfs/doeid- 
13741.pdf) 

• Previsic, M., Siddiqui, O., and Bedard, R. “EPRI Global E2I Guideline: Economic 
Assessment Methodology for Offshore Wave Power Plants” E2I/EPR1 WP-US-002 
Rev 4, November 30, 2004. 

(http://oceanenergy.epri.eom/attachments/wave/reports/002_Rev_4_Econ_Methodo 

logy_RB_12-18-04.pdf) 

• Previsic, M. and Bedard, R., “Methodology for Conceptual Level Design of tidal In- 
Stream Energy Conversion (TISEC) Power Plants”, EPRI TP-005 NA, August 26, 
2005. 

(http://oceanenergy.epri.eom/attachments/streamenergy/reports/005TISECSystemL 
evelConceptualDesignMethodologyRB08-3 1 -05.pdf) 

■ Takahashi, P. and Trenka, A, Ocean Thermal Energy Conversion, John Wiley & 
Sons, 1996. (ISBN#: 0471960098) 
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Baselines: The program is in the process of establishing baseline cost of energy and performance 

for MHK by collecting and analyzing data from its device testing program, lifecycle 
cost analyses projects, and technology development, testing and deployment projects. 
CH baseline capacity is 78,000 MW and pumped storage capacity is 20,000 MW 
(2007),’ Net electricity generation from CH was 248 TWh in 2008.'’ 

Frequency: Annual. 

Data Storage: Web, paper publications and on-line storage. 

Evaluation: In carrying out its mission, the program will use several forms of evaluation to assess 

progress and promote program improvement; 

• Conduct internal and external independent peer reviews and audits, program 
reviews and review of baseline data; 

■ MHK resource assessments, cost analyses, environmental impact studies and 
testing and development of these technologies to set the baseline for 
quantifying the benefits of these technologies, identifying technology 
improvement opportunities and for furthering the development of technology 
goals and annual targets; 

■ For CH, the program’s assessment of the existing domestic hydropower fleet 
to provide the baseline data necessary to identify and quantify the potential for 
incremental hydropower, including: advanced hydropower systems and 
modernization technologies to increase efficiency and capacities at existing 
power stations; the development of power stations at existing non-powered 
dams and in constructed waterways; and small hydropower (<5 MW); 

■ Conduct annual program reviews of all program-funded projects, with 
continued funding dependent upon suceessful project performance; 

• Hold annual meetings to allow industry and other stakeholders to assess the 
program’s overall performance and offer suggestions for improved direction; 

• Work collaboratively with developers, regulators, state and Federal resource 
agencies, tribal governments, environmental stakeholders and local 
communities to understand both positive and negative impacts of technology 
deployment, and to minimize the cost, time, and negative impacts associated 
with water power projects; 

■ Conduct strategic planning process to engage industry and public 
stakeholders’ input in formulating the direction of the program and initiate a 
roadmapping process to identify needs and barriers critical to the development 
of a viable U.S. water power industry; and 

■ Continue to conduct the transparent oversight and performance management 
initiated by Congress and the Administration. 


’ Nameplate Capacity. Existing Capacity by Energy Source. EIA: Electric Power Annual 2007 
http://www.eia.doe.gov/cneaf/electricity/epa/epat2p2.html. 

Electricity Net Generation from Renewable Energy by Energy Use Sector and Energy Source. Renewable Energy 
Consumption and Electricity Preliminary Statistics, 2008 (Release Date: July 2009) 
http://www.eia.doe.gov/cneaf/altemafe/page/rcnew_energy_consump/table3.html. 
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Frequency: Potential benefits will be estimated annually and program peer reviews will be 

conducted annually. 

Verification: DOE technology managers verify the achievement of targets through project reviews, 

including reviews of cost and performance modeling results. Project leaders in the 
field must provide to the technology managers documentation of experimental and/or 
analytic results as evidence of success. The evidence is listed in material supporting 
the DOE Performance Measurement Manager (PMM) performance tracking system. 
Various trade associations review the data and the modeling processes (e.g., REPIS), 
and the ElA verifies the REPIS database. Peer reviews are conducted by independent 
personnel from industry, academia and governmental agencies other than DOE. 
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Water Power 

Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY 2010 

FY20n 


Water Power 

39,082 

48,669 

39,411 

SBIR/STTR 

0" 

1,331 

1,077 

Total, Water Power 

39,082 

50,000 

40,488 


Description 

For Marine and Hydrokinetic (MHK) technologies and Conventional Hydropower (CH), the program 
focuses on two broad areas of research: Technology Development and Market Acceleration. 

Technology Development includes research to reduce costs and facilitate technology design, 
development, deployment, and operation; improve device and system reliability and performance; and 
understand and characterize various technology types. The program also seeks to support development 
of technical standards for technology performance, testing, and evaluation. Market Acceleration 
includes research to reduce the time, costs and negative impacts associated with project deployment and 
siting, and includes projects to quantity the potential magnitude and location of water power resources in 
the U.S. The program supports projects to understand and improve the environmental performance of 
water power technologies, as well as identify and address policy and market barriers to water power 
development and deployment, and generates and disseminates information to reduce such barriers. 

Marine & Hydrokinetic Technologies 

The program is in a unique position to help make MHK energy a commercial reality by funding 
activities in the areas of technology development and market acceleration that will reduce costs, improve 
performance, and reduce barriers to deployment across the industry. To date, there are only a handful of 
wave and current technologies that have proceeded to tank and open water testing. There are currently 
approximately 200 preliminary permits issued for both wave and current projects. To date only one U.S. 
run-of-river project has been issued an amended hydroelectric license. This project has been deployed 
and began feeding electricity to the grid in December 2008. 

MHK Technology Development 

The program’s goal is to facilitate the reduction of the cost of energy for MHK technologies and 
improve performance by investing in projects to increase device efficiency, improve device availability 
and reliability, optimize array efficiency and reduce development, deployment, operations and 
maintenance cost. Specific activities include facilitating in-water device testing, supporting rigorous 
development and testing processes for developing technologies, collecting and disseminating validated 
cost and performance data, and developing numerical and physical tools to assist industry in device and 
system design and operation. 

MHK Market Acceleration 

Market acceleration projects aim to help reduce barriers and facilitate deployment across the MHK 
industry, including projects to assess the total quantity, locations, and characteristics of MHK resources 
in the U.S., and projects focused on reducing the costs, time, and potential environmental impacts 

“ SBIR/STTR funding transferred in FY 2009 was $820,000 for the SBIR program and $98,000 for the STTR program. 
Energy Efficiency and Renewable Energy/ 

Water Power Page 233 FY 2011 Congressional Budget 


54928A 


3/15/2010 




1146 


associated with the deployment of these technologies. Activities include: studying and validating 
estimates of extractable energy by resource and technology type; supporting the generation of site- 
specific environmental data; improving the prediction, monitoring and evaluation of environmental 
impacts; and collecting, synthesizing and disseminating this data to build consensus among stakeholders 
on a framework for mitigating and minimizing potential impacts. 

Conventional Hydropower 

CH in the U.S. generated 248 TWh in 2008 the most of any renewable energy technology and close to 
six percent of the Nation’s total electricity supply.^ Substantial generation gains can be made through 
upgrades at existing facilities and present an opportunity to expand clean renewable generation within 
the U.S. energy portfolio. The program’s activities include feasibility studies to assess opportunities to 
increase, in an environmentally responsible way, new and incremental hydropower generation, support 
the opportunities that can most quickly and cost-effectively increase generation, quantify and maximize 
the full value of conventional and pumped storage hydropower to the transmission grid, and reduce 
environmental and siting constraints. 

CH Technology Development 

Hydropower technology development and deployment activities are aligned to increase efficiency and 
capacity via upgrades at existing facilities, support the addition of new capacity at non-powered dams 
and constructed waterways, facilitate the development of small hydropower and pumped storage 
hydropower resources, and reduce the cost and uncertainty associated with the adoption of advanced 
technologies through deployment, demonstrations, and testing. The program supports the development 
of advanced technologies that will contribute to significant gains in efficiency and generating capacity, 
including advanced turbine designs that incorporate fish-friendly and other improved environmental 
features, other design improvements including aerating and re-regulating weirs, and advanced 
components. 

CH Market Acceleration 

The program seeks to stimulate the licensing of new hydropower projects, including pumped storage 
hydropower, and to help maximize the value of hydropower ancillary benefits to the U.S. electric grid. 
To stimulate licensing, the program funds projects to improve the environmental performance of 
hydropower and address environmental and other public concerns to help reduce the corresponding 
regulatory constraints. This includes supporting the development of technologies and methods that 
reduce environmental impacts. To maximize the value of hydropower to the grid, the program is 
investing in projects to accurately assess the current and potential value of hydropower ancillary 
benefits, support growth of an efficient market to increase the value of these benefits, and facilitate 
development and deployment of advanced pumped storage technologies. The program will also launch 
a university hydropower program to stimulate new academic interest and develop a new generation of 
engineers and scientists in the hydropower industry. 


" Net Generation by Energy Source: Total (All Sectors). Report # DOE/ElA-0383. August 2009: 
http://www.eia.doe.gov/cneaf/electricity/epm/tablel_l.html 
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Benefits 

MHK Technologies 

The program’s technology development and testing projects will provide data and analysis necessary to 
establish baseline cost of energy and performance, identify cost reduction and performance 
improvement opportunities, and support the development of economically-viable technologies that can 
contribute to the Nation’s renewable energy portfolio. The program is launching a device testing 
initiative to conduct tank and open-water testing to collect and analyze data to establish baseline cost of 
energy and performance. In FY 201 1, the program will test at least two MHK devices, progressing to 
testing devices in open-water settings by FY 2013. The program will fund industry-led projects to 
design, model, test, and refine MHK devices. The program will also fund National Laboratory-led 
projects to study mechanical engineering, machine performance and hydrodynamics, and projects to 
model water power systems and develop advanced materials. The information resulting from these 
activities will help the program establish a baseline for cost of energy and performance, and identify 
technology improvement opportunities. This will allow the program to set an outyear annual 
performance target for reducing cost of energy. 

The program’s investment in resource assessments, cost analyses, and environmental studies will allow 
the program to accurately assess the potential for all forms of MHK energy and reduce barriers to 
accelerate the development of this full potential. Resource assessments will help to determine the 
available, extractable and cost-effective MHK resources in the U.S. Technology-neutral cost analyses 
and models will validate device testing results and help establish baseline cost of energy. Environmental 
studies will identify strategies to minimize time, costs and potential environmental effects associated 
with siting and deploying MHK systems. These studies will lower project development costs and reduce 
overall environmental impacts. 

Conventional Hvdronower 

Further developing incremental hydropower generation will provide clean, renewable electricity and 
reduce the country’s dependence on imported energy and fossil fuels. The program will complete 20 
feasibility studies at existing hydroelectric facilities, non-powered dams, or pumped storage hydropower 
sites in FY 201 1 to support adding increased generation at identified sites by FY 2013. These feasibility 
studies will provide the program with data necessary to quantify and identify candidate sites where 
generation can be deployed most quickly and cost-effectively. To increase the value of hydropower into 
the U.S. electric grid, the program will support studies to better quantify and maximize conventional and 
pumped storage hydropower’s ancillary benefits. Increased hydropower and advanced hydropower 
systems, such as scalable and variable-speed pumped storage, could allow for higher levels of renewable 
energy to be integrated into the U.S. electric grid, and provide significant benefits in stabilizing and 
adding resilience to regional transmission systems. The program will also support projects to study 
hydropower water-use optimization to increase the operational efficiency and environmental 
performance of hydroelectric power plants. 

Increased operational efficiency allows for more power to be generated at any given site without 
increasing water usage. Improved environmental performance will help reduce regulatory constraints on 
licensing for new projects. It will also result in increased power generation and quality by mitigating 
existing environmental impacts associated with flexible scheduling, as well as reduce cumulative 
impacts and stresses on wildlife and the environment. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


Water Power 39,082 48,669 39,411 

MHK activities concentrate on: (1) understanding the full-range of MHK technologies and their 
performance characteristics; (2) industry partnerships to reduce technology cost, improve 
performance and reliability, and assess the performance and cost of water power projects; (3) resource 
assessments to determine the available, extractable, and cost-effective MHK resources in the U.S. and 
identify prime domestic resource areas; (4) investigating potential environmental impacts of MHK 
technologies and how projects can be sited to mitigate or minimize these impacts; and (5) the 
development of international MHK energy standards. (Approximate funding $19.5 million) 

CH activities focus on: (1) increasing incremental hydropower, including: advanced hydropower 
systems and modernization technologies to increase efficiency and capacities at existing power 
stations, developing power stations at existing non-powered dams and in constructed waterways, 
adding new pumped storage hydropower capacity and small hydropower (<5 MW); (2) understanding 
and minimizing the environmental impacts of hydropower facilities and generation, including GHG 
reservoir emissions; (3) understanding existing and potential hydropower resources, assets, and cost of 
development; and (4) quantifying and maximizing the current and potential value of hydropower, 
including pumped storage, in providing flexibility and stability to electricity grids and integrating 
renewable resources. (Approximate funding $19.5 million) 


SBIR/STTR 0 1,331 1,077 

In FY 2009, $820,000 was transferred to the SBIR and $98,000 was transferred to STTR programs. 
The FY 2010 and 2011 amounts shown are estimated requirements for the continuation of the SBIR 
and STTR program. 


Total, Water Power 39,082 50,000 40,488 
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Explanation of Funding Changes 


Water Power 

Funds provided in FY 20 1 0 are sufficient to continue resource and technology 
assessments initiated in 2008 and 2009 and to initiate a number of new projects. For 
marine and hydrokinetics, the new FY 2010 activities included wave and hydrokinetic 
technology research, development, and testing, environmental impact assessments and 
permitting assistance, and comprehensive cost and resource assessments by resource 
and technology t>pe. For conventional hydropower, the program began comprehensive 
resource assessments and project-level feasibility studies across the existing 
conventional hydropower infrastructure to identify opportunities for increased 
incremental generation, ancillary benefits, and improved environmental performance. 

In FY 2011, the Program will continue and build upon activities begun in FY 2010, as 
well as begin to support the development of cost-effective incremental hydropower 
opportunities identified in 2010. -9,258 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities. -254 



Total Funding Change, Water Power 


- 9,512 
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Vehicle Technologies 
Funding Profile by Subprogram 
(Non-Comparable, or as-Appropriated, Structure) 


(dollars in thousands) 



FY 2009 Current 

FY2010 


FY 2009 Current 

Recovery Act 

Current 

FY20I1 

Appropriation* 

Appropriation 

Appropriation 

Request 


Vehicle Technologies 

Hybrid Electric Systems 

Advanced Combustion Engine R&D 
Materials Technology 

Fuels Technology 

Technology Integration 

Commercial Vehicle Integration/X- 
Prize 

122,698*' 

39,657 

38,786 

19,560 

46,442' 

0 

0 

0 

0 

0 

0 

109,249 

145,733 

57,600 

50,723 

24,095 

33,214 

0 

164,965 

57,600 

50,723 

11,000 

41,014 

0 

Subtotal, Vehicle Technologies 

267,143 

109,249 

311,365 

325,302 

Advanced Battery Manufacturing 

0 

1,990,000 

0 

0 

Transportation Electrification 

0 

398,000 

0 

0 

Alternative Fueled Vehicles 

0 

298,500 

0 

0 

Total, Vehicle Technologies 

267,143 

2,795,749 

311,365'* 

325,302 


^ In FY 2009, $5,443,000 was transferred to the SBIR program and $652,000 to the STTR program. 

^ Includes Technology Validation activities previously funded in the Hydrogen and Fuel Cell Technologies (HFCT) Program 
in years prior to FY 2009. 

Includes Safety and Codes and Standards, and Education activities previously funded in the HFCT Program in years prior to 
FY 2009. 

Technology Validation, Safety and Codes and Standards, and Education were transferred back to the HFCT Program in 
FY2010. 
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Vehicle Technologies 
Funding Profile by Subprogram 
(Comparable Structure to the FY 2011 Request) 


(dollars in thousands) 



FY 2009 Current 

FY2010 


FY 2009 Current 

Recovery Act 

Current 

FYion 

Appropriation® 

Appropriation 

Appropriation 

Request 


Vehicle Technologies 





Batteries and Electric Drive Technology 
(Formerly Hybrid Electric Systems) 

101.572" 

0 

101.405 

120,637 

Vehicle and Systems Simulation and 

Testing 

21,126 

0 

44.328 

44.328 

Advanced Combustion Engine R&D 

39,657 

0 

57,600 

57,600 

Materials Technology 

38,786 

0 

50,723 

50,723 

Fuels Technology 

19,560 

0 

24,095 

11,000 

Outreach, Deployment & Analysis 
(Formerly Technology Integration) 

46,442" 

0 

33,214 

41.014 

Commercial Vehicle Integration/X-Prize 

0 

109,249 

0 

0 

Subtotal, Vehicle Technologies 

267,143 

109,249 

311,365 

325,302 

Advanced Battery Manufacturing 

0 

1,990,000 

0 

0 

Transportation Electrification 

0 

398,000 

0 

0 

Alternative Fueled Vehicles 

0 

298,500 

0 

0 

Total, Vehicle Technologies 

267,143 

2,795,749 

3 11, 365" 

325,302 


Public Law Authorizadoas: 

P.L. 95-91, “U.S. Department of Energy Organization Act” (1977) 
P.L. 1 02-486, “Energy Policy Act of 1 992” 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 110-140, “Energy Independence and Security Act of 2007” 


® In ¥Y 2009, $5,443,000 was transferred to the SBIR program and $652,000 to the STIR program. 

^ Includes Technology Validation activities previously funded in the HFCT Program in years prior to FY 2009. 

Includes Safety and Codes and Standards, and Education activities previously ftinded in the HFCT Program in years prior to 
FY 2009. 

Technology Validation, Safety and Codes and Standards, and Education were transferred back to the HFCT Program in 
FY2010. 
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Mission 

The mission of the Vehicle Technologies program (VTP) is to develop more energy-efficient and 
environmentally friendly highway transportation technologies (for both cars and trucks) that will enable 
America to use significantly less petroleum and reduce greenhouse gas (QHG) emissions while meeting 
or exceeding drivers' performance expectations and environmental requirements. 

Modifications are proposed to the budget structure of two subprograms to better reflect VTP activities. 

Benefits 

The VTP mission and activities contribute directly to the DOE and Secretarial goals of leading the world 
in science, technology and engineering, and building a competitive, low-carbon economy to secure 
America’s energy future. 

VTP focuses on highway vehicles (passenger and commercial), which account for 55 percent of total 
U.S. oil use — more than all U.S. domestic oil production. Cost-competitive, more energy-efficient and 
fuel-diverse vehicles will enable individuals and businesses to accomplish their daily tasks while 
reducing consumption of gasoline and diesel fuels. This will reduce U.S, demand for petroleum, lower 
carbon emissions, and decrease energy expenditures. Because of the high use of oil by highway 
transportation. President Obama has stated, “Increasing fuel efficiency in our cars and trucks is one of 
the most important steps that we can take to break our cycle of dependence on foreign oil. It will also 
help spark the innovation needed to ensure that our auto industry keeps pace with competitors around 
the world.”^ 

To achieve higher fuel efficiency and to lower GHG emissions, DOE strives to meet the following 
goals: 

• Within 10 years (by 2020) save more oil than currently imported from the Middle East and 
Venezuela combined (about 3.5 mbpd); 

■ Invest in developing advanced vehicles, including the development and deployment of enough 
advanced battery manufacturing capacity to support 500,000 plug-in hybrid electric vehicles a year 
by 2015; 

• Improve the fiiel economy of new vehicles to achieve an average CAFE standard of 35.5 mpg by 
2016. 

The three goals are supported by DOE’s R&D investments in vehicle energy efficiency and petroleum 
displacement, as well as by Recovery Act efforts to establish manufacturing for advanced vehicles, 
demonstration of advanced vehicles, and improved fuels infrastructure and utilization. While the third 
goal, CAFE, is not specifically targeted by either R&D or Recovery Act funds, DOE’s research enables 
manufacturers to use some results to meet their specific near-term fuel economy goals. CAFE 
improvements by the OEMs are expected to be drawn from a number of technology areas that will 
include both engine efficiency improvements, as well as vehicle weight reduction, improved 
aerodynamics, lower rolling resistance tires, hybridization, and other efficiency improvements. The 
program targets are designed to take vehicle improvements well beyond those needed to meet CAFE. 
The chance of achieving these three important goals has been greatly enhanced by the Recovery Act 
investments of up to $2.8 billion in advanced efficiency technologies for highway transportation. 
Recovery Act funds are expected to hasten the introduction of PHEVs and other advanced efficiency 


^ Remarks on Jobs, Energy Independence, and Climate Change, President Barack Obama, Jan. 26, 2009 
http://www.whitehouse,gov^log_post/Fromperiltoprogress/ 
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technologies in cars and trucks, and to lower their cost by establishing manufacturing capacity for 
batteries and electric drives. Investments are being made in higher efficiency combustion engines, 
commercial vehicle efficiency, ethanol and biodiesel deployment, battery and electric drive 
manufacturing, and vehicle electrification deployment and infrastructure development. Funds are 
targeted to speed the use and lower the cost of vehicles with these improvements. 

In the near to mid-term, transportation energy use can be reduced through improved vehicle energy 
efficiency from more efficient advanced combustion engines, hybrid-electric HEV and PHEV vehicle 
powertrains, and reducing vehicle weight. Non-petroleum fuels, such as ethanol, natural gas, electricity, 
and biodiesel, can also reduce oil use through fuel displacement. These efficiency gains and fuel 
alternatives also provide other benefits, such as improving air quality, reducing CO 2 emissions, and 
enhancing energy security. 

By 2030, the program’s results could directly contribute a cumulative reduction of at least 3.0 billion 
barrels of oil, nearly 1 .4 gigatons of carbon dioxide, and consumer savings of at least $300 billion based 
on EERE metrics analyses. Projections based on the MARKAL model indicate that by 2050 the benefits 
could increase dramatically, to cumulative reductions of more than 20 billion barrels of oil, nearly 9 
gigatons of carbon, and greater than $2 trillion in consumer savings. 

Climate Change : 

VTP contributes to reducing GHOs (most importantly CO 2 ) by providing technology which, when 
commercialized, will make the Nation's highway vehicles more energy efficient and make it possible for 
those vehicles to be powered by renewable energy. Lightweight materials, advanced combustion, and 
hybrid drive-trains all improve vehicle efficiency. The use of alternative fuels with advanced 
combustion and advanced batteries to store electricity, which could come from renewable sources, could 
increase the displacement of fossil fuels. 

As one example, a hybrid vehicle that combines advanced, more efficient combustion with lightweight 
materials and a hybrid drive-train could easily double the fuel efficiency of a conventional vehicle - 
resulting in half the GHG emissions. If all available efficiency technologies were utilized, the vehicle 
could achieve triple the fuel efficiency, and produce one-third the GHG emissions of a conventional 
vehicle. 

Energy Security : 

By using advanced efficiency technologies and non-petroleum fuels, oil use can be substantially 
reduced, making the nation less vulnerable to oil supply disruptions or price spikes. Flexible-fuel 
vehicles (FFVs) allow the consumer to take advantage of E85, where available, and to choose the type 
of fuel to use based on price and availability. PHEVs will allow consumers to displace fuel use with 
electricity, based on price and convenience. PHEVs with flex-fuel engines will provide "all of the 
above" flexibility in achieving benefits and in choosing energy sources. 

Achievement of VTP’s goals is expected to displace 1.1 mbpd of imported oil in 2030 and nearly 3 
mbpd in 2050, based on energy-economy models. This displacement will yield energy security benefits 
by diversifying the U.S. energy base and increasing energy productivity which, in turn, lowers GHG, 
provides clean, secure energy, and stimulates economic prosperity. 

In the nearer term, program R&D is expected to contribute up to half of the oil savings needed from 
highway transportation to achieve the President’s 10 year oil reduction goal. These savings, about 1.8 
mbpd, will be comprised of contributions from PHEVs, HEVs, commercial vehicle improvements, other 
vehicle efficiency gains, and substitution of other energy sources for oil, e.g. ethanol, biodiesel, and 
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electricity. The remaining portion of the savings will need to be met from oil reductions by other 
transportation methods and from other sectors such as industry, utilities and home heating. 

Economic Impact : 

Reduced petroleum use can lower oil imports, and improve the Nation's balance of trade and position in 
the global economy. New technologies developed and manufactured within the U.S., and fiiels 
produced domestically, will create jobs and economic growth. Achieving the VTP goals for reducing 
the cost of advanced vehicle technologies will save the consumer money that can stimulate other areas 
of the national economy and hasten the adoption of efficient vehicles. The technology streams being 
pursued by VTP will help to sustain the Nation’s economic development and its mobility while 
improving the infrastructure, the environment, and security. 

The benefits tables that follow show the estimated security, economic, and environmental benefits from 
2015 through 2050 that would result from realization of the program’s goals. These benefits are 
achieved by targeted Federal investments in technology R&D in partnership with auto manufacturers, 
commercial vehicle manufacturers, equipment suppliers, fuel and energy companies, other Federal 
agencies. State government agencies, universities. National Laboratories, and other stakeholders. These 
partnerships facilitate the technical coordination of activities and attract cost sharing to provide 
leveraged benefits for the American taxpayer. 

The benefits tables also reflect the increasing penetration of VTP’s technologies over time as 
performance and cost goals are met. Not included are future policies, regulatory mechanisms, or other 
incentives that could support or accelerate the achievement of the program goals. The expected benefits 
reflect solely the achievement of the program’s goals. 

The goals are modeled in contrast to the “baseline” case, in which no DOE R&D exists. The baseline 
case is identical to those used for all DOE applied energy R&D programs.® Across all of DOE’s applied 
energy R&D mograms, the expected outcome benefits are calculated using the same fundamental 
methodology,” per OMB’s request to make all programs’ outcomes comparable. The effects of the 
approximately $2,8 billion of Recovery Act funding associated with VTP are not considered in the 
benefits analyses. 

Because of the inclusion of EISA provisions into the baseline model, consideration of a baseline has 
become more complex. EISA was not included in the modeling for the FY 2010 budget request. EISA 
requires increased use of alternative fuels and sets higher fuel economy standards relative to current law. 
The difference between the baseline case and the program goal case are the economic, environmental, 
and security benefits. For example, achievement of program goals results in a reduction in cumulative 
net consumer expenditures of $300 billion dollars by 2030 and $2 trillion by 2050. The achievement of 
the program’s goals would also result in carbon emissions reductions of nearly 1 .3 gigatons by 2030 and 
9 gigatons by 2050, 


* The starting point for the baseline case is the EIA’s “reference case,” as published in the AEO 2007: 
http://www.eia.doe.gov/oiaf/archive/aeo07/ Program analysts across DOE examined the AEO to determine the extent to 
which their program goals are modeled (explicitly or implicitly). If program goals are modeled in the AEO, they are 
removed in the GPRA baseline. Further, some programs believe that the AEO’s technology representation is too 
conservative, even in the absence of program goals, and thus in certain cases a modification is made to make the technology 
representation in the baseline case more optimistic than the AEO. 

" The set of expected outcome metrics used this year differs in substantial ways to that of most years. In addition to the 
standardization across DOE’s applied energy R&D programs, the list is expanded and more comprehensive. The list also 
maps to DOE strategic goals. The expected outcome metrics represent inherent societal benefits that stem from 
achievement of program goals. 
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The technologies that VTP is developing will help meet these requirements more economically. 
Therefore, both EISA and the baseline incorporate many of the benefits expected to emerge from VTP’s 
R&D program targets. The model does not estimate the extent to which VTP’s R&D program 
contributes towards cost-effectively implementing EISA - and hence does not provide a comprehensive 
accounting of the benefits of the program. 

Note that the slow growth in vehicle benefits in this and the next table is the direct result of the large 
size of America’s vehicle fleet, over 240 million vehicles, and the market-based pace of replacement. 
With a passenger vehicle life of between 15 and 20 years (and greater for most commercial vehicles), it 
will take a long time to replace all vehicles. Speed of replacement with high efficiency vehicles is also 
slowed by the rate at which new technology is introduced to the market by the manufacturers. Past 
performance shows that new technology can take 1 5 years or longer to attain maximum penetration and 
does not always reach 100 percent. Penetration rates can be faster for the most driven commercial 
vehicles where both fleet turnover (three years or less) and fast technology penetration are the result of 
high mileage driving and the economics of annual fuel cost (up to $ 1 00,000 per truck annually for long 
haul commercial trucks). 

The models used to estimate these benefits assume an increase in the market share of advanced- 
technology vehicles over time as their projected incremental cost relative to conventional vehicles 
declines, and as their efficiency relative to conventional vehicles increases. The energy savings (in the 
long-term benefits) are the net savings to the vehicle users, including both the value of fuel saved and 
the incremental expendimres made to purchase their advanced vehicles. Carbon emission reductions are 
based on the amount of carbon that the petroleum products saved which would have been released if 
used. The benefits are generated by modeling both the program goal and baseline cases* within two 
energy-economy models: NEMS-GPRA! 1 for benefits through 2030, and MARKAL-GPRAI 1 for 
benefits through 2050. The following tables display the full list of modeled benefits. 


“ Baseline cases utilize data from the updated dawwa/ Energy’ Outlook 2009 Reference Case Service Report, April 2009 


Energy Efficiency and Renewable Energy/ 

Vehicle Technologies FY 2011 Congressional Budget 

Page 244 


54928A 


3/15/2010 



1156 


FY 2011 Primary Metrics 



Metric 

Model 

Year 

2WS 

2020 

2030 

2050 

Energy Security 

OU Inports Reduction, cumulative (Bil 
bbl) 

NEMS 

m 

0.39 

3/27 i' 

N/A 

MARKAL 


0.29 

2.46 

20 

Natural Gas Imports Reduction, 
cunulative (Tcf) 

NEMS 

m 

ns 

as '' 

N/A 

MARKAL 

m 

0.33 

1.8 

5.41 

Environmental 

Impacts 

CO 2 Emissions Reduction, cunuilative 
(Mil mtCX) 2 ) 

NEMS 

> 

159 

,1381 

N/A 

MARKAL 

''-■an \ 

183 

■^i4<ia 

8846 


NEMS 

ns 

ns 

- * 

N/A 

^hllo wdii^c ($/li.iil) 

MARKAL 

■>/A 

N/A 


N/A 

NOx AUovrance Price Reduction ($/ton) 

NEMS 

ns to 

ns 


N/A 

MARKAL 

Sn/a'/L 

N/A 

’ N/A' 

N/A 

Economic Impacts 

Primary Energy Savings, cumulative 
(quads) 

NEMS 


2.3 

IS 

N/A 

MARKAL 


0.36 

-.'82 . 

98 

Oil Savings, cumulative (Bil bbl) 

NEMS 


0.42 

' 3.7 .K 

N/A 

MARKAL 

0.08 - 

0.37 

.^3-2 

22 

Consumer Savings, cumulative (Bil $) 

NEMS 


44 

, - 427 ' 

N/A 

MARKAL 

^ ns . 

ns 

^^•..307 

2127 

Electric Power Industry Savings, 
cumulative (Bil $) 

NEMS 


ns 


N/A 

MARKAL 


ns 

’ 

ns 

Household Energy Expenditures 
Reduction ($/household/yr) 

NEMS 


ns 

i|S340 

N/A 

MARKAL 


88 

'm"-' 

1585 

Jobs, cumulative (net added jobs) 

NEMS 


NA 

NA 

NA 

MARKAL 


NA 

X»;nX - 

NA 

- “Reductions” and “savings” are calculated as the difference between results from the baseline case (i e no future 
DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful). 

•Oil inpacts are shown as two metrics. "Oil Imports Reduction" refeis only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oil consunption. 

-All cumulative metrics are based on results beginning in 2011. 

- AE monetary metrics are in 2007$. 

- CXiraulative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 
ns - Not sianificant NA - Not yet available N/A - Not applicable 
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FY 2011 Secondary Metrics 



Metric 

Model 

Year i 

ms 

2020 

JO^O 

2050 

Energy Security 

Oil Imports Reduction, annual (Mbpd) 

NEMS 

m 

0.3 

1 1 

N/A 

MARKAL 

01 

0.2 

1 1 

2.9 

Natural (jas Ingjorts Reduction, annual 
(Tcf) 

NHMS 

11 6 

ns 

ns 

N/A 

MARKAL 


0.1 

0.2 

0.2 

MPG Iir^rovement (%) 

NEMS 

ns 

2.3% 

I2Si 

N/A 

MARKAL 

9.9% 

0.9% 

sm 

43% 

Environmental 

Impacts 

C02 Emissions Reduction, annual (Mil 
mtC02/yr) 

NEMS 


47 

iJlR 

N/A 

MARKAL 

* 

56 

:w 

498 

C02 Intensity Reduction ofUS 
Economy (Kg C02/$GDP) 

NEMS 


ns 

4 ns 

N/A 

MARKAL 


ns 

0 « 

0.02 

CO 2 Intensity Reduction of US Power 
Sector (Kg C02/kWh) 

NEMS 


ns 

ns 

N/A 

MARKAL 

ns V 

ns 


DS 

CO 2 Intensity Reduction of US 
Transportation Sector (Kg C02/miie) 

NEMS 


0.02 


N/A 

MARKAL 


0.01 

0,05. 

O.IO 

Economic Impacts 

Primary Energy Savings, annual 
(quads/yr) 

NEMS 

on 

0.7 


N/A 

MARKAL 

f&0.01 

0.1 


7.5 

Oil Savings, annua! (Mbpd) 

NEMS 


0.3 


N/A 

MARKAL 


0,2 


3.4 

Consumer Savings, annual (Bil $) 

NEMS 

' 

19 


N/A 

MARKAL 


os 

... 

358 

Electric Power Industry Savings, 
annual (Bil S) 

NEMS 

■ ,'bs^ 

ns 


N/A 

MARKAL 


ns 


7.0 

Energy Intensity of US Economy 
(energy/$GDP) 

NEMS 

0.01 

0.04 

^1^0 J2^ 

N/A 

MARKAL 

*'■ ns^_- 

0,01 

' 0,09 - 

0.27 

Net Energy System Cost Reduction, 
cumulative (Bil $) 

NEMS 


N/A 

-N/A 

N/A 

MARKAL 

04 

26 

. .'291 

1602 

Jobs, annual (net added jobs/yr) 

NEMS 

NA . 1 ^ 

NA 

„ NA '■% 

NA 

MARKAL 

- NA 

NA 

' NA. „ 

NA 

- “Reductions” and “savings” are calculated as the difference between results from the baseline case (i e no future 

DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
-Oil impacts are shown as two metrics. "Oil Imports Reduction" refers only to reductions in oil imports; "Oil Savings" 
refers to savings (reduction) in total oil consumption. 

- All cumulative metrics are based on results beginning in 2011. 

- All monetary metrics are in 2007$. 

- Cumulative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 

ns -Not significant NA -Not yet available N/A - Not applicable 
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Contribution to the Secretary’s Goals and GPRA Unit Program Goals 
VTP contributes to two of the Secretary's goals as described below. 

Innovation: Lead the world in science, technology, and engineering 

VTP works with DOE’s Office of Science and National Laboratories for better scientific understanding 
and improved computational tools, for instance to develop and improve materials models using 
advanced computational resources. VTP has also worked with the Office of Science to define basic 
research needs to improve the fimdamental understanding of battery electrochemistry and to identify 
opportunities for improving battery energy storage using nanotechnology. Additionally, VTP 
collaborates with industry and universities to improve the fundamental understanding of materials used 
for electric drives, vehicle weight reduction, and better efficiency. 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 
VTP is working to transform highway transportation efficiency through development of new combustion 
engine, battery, lightweight material, and energy-management technologies for both passenger vehicles 
and commercial vehicles. Every area of activity includes industrial participation with the aim of 
translating R&D into products and jobs as quickly as possible. VTP also supports universities in 
training the future engineering workforce that will continue to develop and utilize advanced highway 
transportation technologies. 

VTP's mission directly advances this priority by providing technologies that decrease energy use in 
highway transportation. VTP performs R&D to make PHEV technology both practical and cost 
effective, and validates the performance of state-of-the-art PHEV technology through vehicle testing. 
VTP works with industry, universities, and the National Laboratories to understand and improve the 
opportunities for PHEV vehicles including limitations and opportunities for vehicle-to-grid connectivity, 
electric range optimization, and recharging options. VTP evaluates alternative fuels for broader and 
faster petroleum displacement. VTP also develops and demonstrates improved combustion efficiency 
for more effective utilization of alternative fuels. 

The key program contribution to the Energy goal is the direct reduction of petroleum use. VTP supports 
an R&D portfolio focused on developing technologies that can enable dramatic improvements in the 
energy efficiency of passenger vehicles (e.g., cars, light trucks, and SUVs/crossovers) and commercial 
vehicles (heavy trucks and buses). In addition, R&D will focus on reducing the cost and overcoming 
technical barriers to volume manufacturing of advanced vehicle technologies. 

The program’s goals demonstrate key technology pathways that contribute to achievement of reduced 
oil use: 

Battery and Electric Drive Technology subprogram: 

• Reduce the production cost of an electric traction drive system that can deliver 55kW of peak power 
for 18 seconds and 30kW of continuous power, from $22/kW in 2008 to $I2/kW in 2015, enabling 
cost competitive market entry of PHEVs and HEVs (Power Electronics and Electric Motor R&D). 

■ Reduce the production cost of a high energy battery from $ 1 ,000/kWh in 2008 to $300/kWh by 
2014, enabling cost competitive market entry of PHEVs (Battery/Energy Storage). 

Vehicle and Systems Simulation and Testing subprogram: 

■ Demonstrate market readiness of PHEV technologies by 2015. 

Advanced Combustion R&D subprogram and Fuels Technology subprogram: 
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■ Improve the fuel economy of gasoline passenger vehicle by 25 percent and diesel passenger 
vehicles by 40 percent in 2015; 

■ Increase the thermal efficiency of commercial vehicle engines by 20 percent in 2015 and by 30 
percent in 2018. (The passenger and commercial vehicle goals will be met while utilizing an 
advanced fuel formulation that incorporates a non-petroleum based blending agent to reduce 
petroleum dependence and enhance combustion efficiency); 

■ Increase the efficiency of thermoelectric generators to convert waste heat to electricity from 8 
percent to greater than 15 percent by 2015. 

Materials Technology subprogram: 

• By the end of 20 1 5, validate (to within 1 0 percent uncertainty) the cost-effective reduction of the 
weight of passenger vehicle body and chassis systems by 50 percent with safety, performance, 
and recyclability comparable to 2002 vehicles (Lightweight Materials Technology). 

Outreach, Deployment, and Analysis subprogram: 

• Achieve a petroleum reduction of 2.5 billion gallons per year by 2020 through the adoption of 
alternative fuel vehicles and infrastructure. 

The proposed FY 2011 investments complement funds provided by the Recovery Act that support 
ongoing vehicles R&D and will speed the transition of the highway vehicles market from current 
technology to one dominated by advanced technology high efficiency vehicles. FY 201 1 activities will 
build upon historic clean energy investments in the Recovery Act to further the Nation’s energy goals 
through sustained technology innovation and continued investments in enabling infrastructure. This 
integrated targeted performance builds on both Recovery and RD&D to enable the realization of 
administration’s goals and commitments to energy, the economy and climate. To enable decision 
makers and the public to follow performance and plans, the program will post its progress in these 
planned activities at: http://www.energv.gov/recoverv/index.htm . 

Annual Performance Results and Targets 

VTP’s performance measures directly correspond to Secretarial Goals and the Program’s mission of 
creating economic prosperity, reducing energy demand from highway transportation and deploying cost- 
effective low-carbon clean energy technologies. These measures evolve as necessary to meet changing 
requirements. For example, in recent years, the VTP program has placed increased emphasis on 
technologies for plug-in hybrid electric vehicles (PHEVs), in particular, the development of advanced 
high-energy batteries for PHEVs and EVs. 

The following examples illustrate how VTP correlates its objectives to the Secretarial Goals and the 
Program mission: 

Technology developments: VTP works to improve the technologies needed for more efficient highway 
vehicles such as high energy batteries, combustion processes, lighter materials, and improved electric 
drives. The program collaborates with the Office of Science, DOE’s National Laboratories, industry 
stakeholders and universities to reach these objectives. 

Industry growth and development: VTP is working to transform highway transportation efficiency 
through its development of new technologies for both passenger vehicles and commercial vehicles. 
Every area of activity includes industrial participation, translating into further collaboration and job 
creation. In addition, improvements in technology are transferred to industry, ensuring the global 
competitiveness ofU.S. companies and enhanced job creation. As with industry, VTP supports 
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universities to train the future engineering workforce that will continue to develop and utilize advanced 
highway transportation technologies. 

Regulatory requirements: VTP activities respond to existing and proposed regulatory requirements and 
forecasts by providing input to legislation, and developing technologies that enable industry to meet 
regulatory requirements that allow such requirements to be modified in response to changing needs. 

The VTP battery performance target reflects changes in the performance measure from the cost of a 
high-power 25kW battery for hybrid electric vehicles to a performance measure of cost/kWhr for high- 
energy batteries for plug-in hybrid vehicles and electric vehicles. The change is in recognition of the 
greater economic and environmental benefits resulting from larger reductions in oil use and CO 2 
emissions possible through this technology. Additionally, although not a part of the R&D portfolio. 
Recovery Act funding of $1.99 billion for Advanced Battery Manufacturing will help to ensure that 
domestic sources of batteries are available in the future. 
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' Demonstrated conversion efficiency from engine waste heat to electricity of a thermoelectric device rated at 750W output. 
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Means and Strategies 

“Means” include operational processes, resources, information, and the development of technologies, 
and “strategies” include program, policy, management and legislative initiatives and approaches. 

Various external factors, as listed below, may impact the achievement of VTP’s goals. 

To accomplish its goals VTP supports activities that include both near-term and long-term R&D, early 
deployment and field validation of advanced technologies, and support for higher-education programs 
that "fill the pipeline" with young engineers motivated to improve America's energy efficiency. 

The primary barriers and opportunities for improved vehicle efficiency are technological. Therefore, the 
principal strategy of the program is to support R&D of technologies that have the potential to achieve 
significant improvements in vehicle fuel efficiency or significant displacement of petroleum-based fuels 
with clean, cost-competitive alternative fuels that can be produced domestically. 

The R&D strategy is subdivided into the pursuit of four technology pathways, each of which can 
improve vehicle efficiency relative to conventional technology, thus lowering vehicle oil use and GHG 
emissions: 

• Reduce the weight of vehicles (up to 30 percent improvement in fuel economy). 

■ Improve combustion engines and fuel characteristics (up to 40 percent improvement in fuel 
economy and displacement of oil by non-petroleum fuels); 

■ Improve hybrid electric vehicle component efficiency (up to SO percent improvement in fuel 
economy); and 

■ Improve PHEV components (up to 300 percent improvement in fuel economy); 

These improvements can be combined to create integrated advanced technology vehicles capable of 
between 200 and 400 percent increased fuel economy per vehicle for passenger vehicles and 40 to 50 
percent for commercial vehicles. As the Recovery Act investments continue, the results will be 
incorporated in VTP’s strategic planning process and R&D pathways/altematives will be adjusted to 
achieve maximum benefit A program’s goal may be elevated and the market introduction of new 
efficiency technologies may be accelerated. 

In addition to the main R&D pathways, the program strategy includes support of other activities to 
facilitate market adoption of new technologies, train new engineers in advanced technologies, and 
inform the program's own strategic planning. 

VTP employs the following means to achieve its goals: 

• Participates in an effort to integrate and harmonize R&D pathways across DOE'S energy research 
programs, described more completely in the collaboration section that follows. 

• Funds and facilitates demonstration and deployment of prototype/pre-prototype vehicles to identify 
and eliminate technology flaws prior to technology introduction. 

■ Funds technology development opportunities that lead to further cost reductions and/or performance 
improvements. 

• Supports university-oriented activities that create graduate education opportunities for working with 
new automotive technologies and encourage undergraduate engineering students to gain experience 
with hybrid and plug-in hybrid systems technology and advanced combustion engines. 

• Funds market and economic analyses needed to properly inform the program's technology strategies 
and multi-year plans. 

■ Reviews the program's goals, activities, and progress by industry partners in the FreedomCAR and 
Fuel Partnership, and the 21'* Century Truck Partnership, by industry and academic experts, through 
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technical and programmatic reviews, and by the National Academies of Science (NAS) through a 
formal peer review process. 

The following chart shows how broad, long-term Administration and Departmental goals cascade down 
to specific activities and measures of program performance. 


Cascade from Goals to Performance Measures 


Goals: 

Energy Security and Greenhouse-Gas Reductions 

Strategies: 

More efficient use of petroleum fuels 

Displacement by non-petroleum fuels 

Technical 

Strategies: 

More efficient Lighter Cost-competitive 

engines vehicles hybrid vehicles 

Optimize combustion t- ^ _ 

^ . Enable cost- 

engines for , 

, , ,, competitive plug-m 

altemative/renewable . ^ j t. « 

fuels /blends hybnd vehicles 

Program 

Performance 
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gasoline, diesel, .. . 

and advanced Reduce cost of power 
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combustion advanced 
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® Reduce cost of 

carbon fiber. , ^ 

_ . power electronics 

Capture and use „ 

^ , & motors, 

waste heat. 
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. f Reduce high-energy 

diesel engine . „ . 

f,- . ® , battery cost, 

efficiency when 

using Field demonstrations 

altemative/renewable ^ tvttt-x r 

. , V , . of PHEVs. 

fuel blends. 


External factors affect the ability of VTP to achieve its long-term goals and benefits. Primary external 

factors that could interfere are; 

■ Ethanol distribution infrastructure: Successful deployment of alternative fuel vehicles (AFVs) 

depends on development of adequate infrastructure for large-scale distribution of ethanol and ethanol 
blends. 

• Electricity grid capacity: Successful deployment of PHEVs depends on adequate grid capacity 
during peak charging hours. 

• Market Appeal: The interest of consumers in new vehicle fuel economy can be very dependent on 
the price of gasoline. Because gasoline prices have historically gone up and down, they have not 
provided a consistent signal to either buyers or manufacturers. Within the typical development 
period for a new car model (three to five years), recent oil prices have risen from the S40s per barrel 
to over $140, then rapidly declining into the $30s per barrel, and back into the $50s again. 

Consumer interest in alternative fuels and high efficiency vehicles generally follows price 
fluctuations. 

• Market Inertia; The rate at which new efficiency technology is adopted by vehicle manufacturers 
influences the rate at which efficient vehicles are adopted in the market. With annual sales 
averaging about 16 million personal vehicles per year (this dropped to about 13 million vehicles in 
2008 and 10 million vehicles in 2009), replacement of all lower efficiency vehicles would take at 
least 15 years, assuming all new vehicles had higher efficiency. This drop was due to challenges 
faced by the U.S. auto industry and the economy, in general. 
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■ VTP’s important efforts includes collaborating and engaging with industry, other Federal agencies. 
State and local governments, and as opportunities arise, with foreign governments and international 
organizations. VTP’s principal HERE counteiparts are the Biomass and Biorefinety Systems R&D, 
Building Technologies, and Hydrogen and Fuel Cell Technologies programs. VTP's principal DOE 
counterparts are the Office of Electricity Delivery and Energy Reliability, and Office of the 
Science’s Basic Energy Sciences (BES) Program. Examples of collaborative activities with the 
Office of Science include development of nano-scale materials and structures that have potential for 
improving battery performance and exploring opportunities to study fundamental combustion 
processes. 

The Vehicle Technologies Program has a long and successful history of working in partnership with 
industry to develop technology roadmaps, coordinate pre-competitive R&D, and determine which 
activities are the sole responsibility of industry and which may be appropriate for DOE support. 
Currently, the principal collaborations are; 

• FreedomCAR and Fuel Partnership: DOE (represented by VTP and the Hydrogen and Fuel Cell 
Technologies programs) participates in the FreedomCAR and Fuel Partnership with the U.S. Council 
for Automotive Research (USCAR), five energy companies, and two utilities. The Partnership is 
focused on precompetitive high-risk research necessary to provide a full range of affordable energy- 
efficient cars and passenger trucks, and their fueling infrastructure. The primary focus is supporting 
R&D of HEV and PHEV technologies, combustion engines for the nearer term, and fuel-cell hybrids 
for the long term. 

■ 21" Century Truck Partnership (21CTP): A cooperative effort between the commercial vehicle 
(truck and bus) industry and major Federal agencies to develop technologies that will make the 
Nation's commercial vehicles more efficient, cleaner, and safer. 21CTP focuses on R&D to increase 
engine efficiency, improve performance of hybrid power-trains, reduce parasitic and idling losses, 
and validate and demonstrate efficient, clean, and safe technologies. 

The program also collaborates directly with other Federal agencies. For example, VTP is collaborating 
with the Environmental Protection Agency (EPA) to promote the adoption of idling-reduction 
technologies and practices for trucks and buses. 

Validation and Verification 

To validate and verify program performance, VTP conduct internal and external reviews and audits. 
These programmatic activities are subject to review at various times by Congress, DOE's Inspector 
General, and NAS. VTP also uses several program performance management methods to validate and 
verify its performance during the course of the program on an annual and ongoing basis, including; 
management standards; incorporation of goals; measurement and reporting from program contracts; peer 
reviewed roadmaps and activities; performance modeling and estimation; prototype testing; site visits; 
and annual program reviews. 


Data Sources: Program Reviews, Peer Reviews, Laboratory Tests, On-Road Tests, and Peer- 

Reviewed Model Baselines. 

Baseline: • Combustion engine efficiency in 2002 (30 percent for passenger vehicles and 

40 percent for commercial vehicles) 

• 2002 passenger vehicle weight (3450 pounds as the nominal weight for a mid- 
sized car) 

• Cost of plug-in hybrid high energy battery in 2008 ($ 1 ,000/kWh), and 
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Frequency: 


Data Storage: 
Evaluation: 


Verification: 


■ Integrated electric propulsion system cost in 2005 ($35/kW peak), (Note: cost 
values are not adjusted for inflation.) 

Peer reviews are conducted in alternate years for FreedomCAR and Fuel 
Partnership, and 21CTP. 

EE Corporate Planning System 

In carrying out the program’s mission, VTP uses several forms of evaluation to 
assess progress and to promote program improvement. These are conducted at both 
the program and the activity levels. The types of evaluations are: 

• Technology validation and operational field measurement, as appropriate; 

■ Peer review by independent outside experts of both the program and subprogram 
portfolios; 

• Annual internal Technical Program Review of VTP; 

• Specialized program evaluation studies to examine process, impacts, or market 
baseline and effects, as appropriate; 

• Quarterly and annual assessment of program and management results based on 
PMM (the DOE quarterly performance progress review of budget targets); 

• Atmual review of methods, and computation of the potential benefits for GPRA; 

• Peer reviews of the FreedomCAR and Fuel Partnership, and 2 1 CTP by an 
independent third party, such as the NAS/National Academy of Engineering, to 
evaluate progress and program direction. The reviews include evaluation of 
progress toward achieving the Partnership’s technical goals and direction. 

Based on this evaluation, resource availability, and other factors, the 
FreedomCAR and Fuel partners and the 21CT partners will consider new 
opportunities, make adjustments to technology specific targets, and set goals as 
appropriate; and 

• Continual development of the transparent oversight and performance 
management initiated by Congress and the Administration. 

Run and document vehicle simulation tests, conduct bench tests, run laboratory 
tests on the engine and vehicle dynamometers, run wind tunnel tests, and conduct 
on-road and track tests to evaluate the technology. Conduct fleet tests and 
undertake target performance review. 
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Batteries and Electric Drive Technology 
Funding Schedule by Activity 
(Non-Comparable, or as-Appropriated, Structure) 


(dollars in thousands) 


FY 2009 


FY20I0 


FY2011 


Hybrid Electric Systems 

Vehicle and Systems Simulation and Testing 
Technology Validation 
Energy Storage R&D 

Advanced Power Electronics and Electric Motors R&D 
SBIRySTTR 

Total, Hybrid Electric Systems 


21,126 

43,732 

43,732* 

14,789 

o" 

0 

69,425 

76,271 

93,992 

17,358 

22,295 

23,267 

0' 

3,435 

3,974 

122,698 

145,733 

164,965 


Batteries and Electric Drive Technology 
Funding Schedule by Activity 
(Comparable Structure to the FY 2011 Request) 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


Batteries and Electric Drive Technology 
(formerly Hybrid Electric Systems) 

Vehicle and Systems Simulation and Testing 
Technology Validation 
Battery/Energy Storage R&D 

Advanced Power Electronics and Electric Motors R&D 
SBIR/STTR 

Total, Batteries and Electric Drive Technology 


0 

0 

0 

14,789 

0“ 

0 

69,425 

16,21 \ 

93,992 

17,358 

22,295 

23,267 

6' 

2,839 

3,378 

101,572 

101,405 

120,637 


® Tn FY 201 1 , this activity is elevated to become its own subprogram, and iunding of $44,328 ($43,732 VSST plus $596 
SBIR/STTR) is shown in that subprogram description. 

Technology Validation was transferred back to the HFCT Program from the Vehicle Technologies program in FY 2010. 

In FY 2009, $2,687,400 was transferred to the SBIR program and $322,488 to the STTR program. 

^ See note b. 

^ On a comparable basis, $2,419,575 was transferred to the SBIR program and $290,349 to the STTR program in FY 2009. 
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Description 

The Battery and Electric Drive Technology (BEDT) subprogram contains all of the activities of the 
former Hybrid Electric Systems subprogram except for Vehicle Systems Simulation and Testing 
(VSST). The proposed budget structure change gives batteries and electric/hybrid vehicles a dedicated 
budget line, while separating the crosscutting and non-electric/hybrid activities that are included in 
VSST. 

The BEDT subprogram funds R&D on the core technologies necessary for hybrid and electric vehicles 
to achieve significant improvements in fuel economy without sacrificing safety, the environment, 
performance, or affordability. The subprogram focuses its work on the basic building-blocks of electric 
drive vehicles: advanced batteries and power electronics & electric motors (the electric drive). 

■ Battery/Energy Storage R&D (formerly Energy Storage R&D) addresses the first building block of a 
hybrid-electric vehicle: electricity storage. The needs of “regular” hybrid vehicles and plug-in 
hybrids are similar, but not identical: plug-in hybrids need to be able to store considerably more total 
energy in their batteries. Developing batteries that are rugged, long-lasting, affordable, lighter, hold 
a substantial charge, and work in all climates and seasons is still a major R&D challenge. 

• Advanced Power Electronics and Electric Motors R&D addresses the second building block, which 
is the collection of all the electric and electronic devices that tie the power stored in the battery to the 
vehicle's drivetrain: power control circuits, charging circuits, electric motors, logic to synchronize 
the power from the battery and motors with the main vehicle engine, and other related components. 
The power electronics for a plug-in hybrid will be considerably more complex than for a regular 
hybrid to accommodate additional charging modes and more complex driving modes. 

In FY 201 1 the BEDT subprogram will continue to accelerate the development of low-cost, high-energy 
batteries and corresponding improvements to the electric drive systems (motors, power electronics, and 
electric controls) needed for cost-effective plug-in hybrid electric vehicles. Plug-in hybrids offer the 
potential to provide significant additional fiiel savings benefits, particularly for commuter and local 
driving, for either combustion or fuel cell powered hybrid passenger vehicles. 

Benefits 

The BEDT subprogram supports VTP goals by addressing the utilization of electric energy storage, 
electric drives, and energy recovery in new, more efficient vehicle designs. The following are 
representative goals of the Battery and Electric Drive Technology subprogram that can contribute to 
meeting national energy security, environmental, and economic objectives: 

■ By 20 1 4, develop a PHEV battery that enables a 40 mile all-electric range for 1 5 years and costs 
$3,400 ($300/KWh). 

■ By 2015, reduce the production cost of an electric traction drive system that can deliver 55kW of 
peak power for 18 seconds and 30kW of continuous power from $22/kW in 2008 to $12/kW, 
enabling cost competitive market entry of PHEVs and HEVs. 

■ Reduce the production cost of a high energy battery from $l,000/kWh in 2008 to $300/kWh by 
2014, enabling cost competitive market entry of PHEVs. 

• Develop an integrated electric propulsion system that costs no more than $12/kW peak and can 
deliver at least 55 kW of power for 18 seconds and 30 kW of continuous power, with a lifetime of 15 
years when operated with an inlet coolant temperature of 105°C. 
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The effects of the Recovery Act funding for the manufacturing of advanced batteries and electric drive 
components are not considered in the analyses that evaluate the impact of R&D on battery or electric 
drive component cost which already assume high volume manufacturing. Recovery Act funds are 
expected to hasten the introduction of PHEV and other electric drive vehicles, and to attain the modeled 
cost goals. 

Progress for energy storage and electric propulsion system R&D is indicated by cost per kilowatt-hour 
battery system and combined inverter/motor cost estimated for a production level of 100,000 systems 
per year. Actual and projected progress for PHEV battery cost and integrated inverter/ motor cost 
indicators are shown graphically below: 


mtVMDMyUMt 



Note: 2008 value is baseline. 
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Indicator - Combined Inverter/Motor Cost 



YEAR 

I : 

J — ^ - Plan - Actual I 

Note: 2005 and 2007 “Actual” data are cost for commercially available systems, 
in 2008 and subsequent years, “Actual” represents program results (raodeled).The FY 2007 cost target is 
not shown because it was for a component of the electric drive, an electric motor, and cannot be put on a 
comparable basis with the systems cost targets beginning in FY 2008. 
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Detailed Justification 


(dollars in thousands) 


FY2009 


FY2010 


FY20n 


Vehicle and Systems Simulation and Testing 0 0 0 


The Vehicle and Systems Simulation and Testing (VSST) activity has been elevated to a subprogram 
and is described in the next subprogram. VSST integrates the modeling, systems analysis, and testing 
efforts that support VTP. 

Technology Validation 14,789 0 0 

In FY 2010 the Technology Validation activity was transferred from VTP to the Fuel Cell 
Technologies program as part of a reprioritization of fuel cell and hydrogen-related work. 

Battery/Energy Storage R&D 69,425 76,271 93,992 


The Battery/Energy Storage R&D activity is the new name of the Energy Storage R&D activity which 
clearly indicates that this activity contains the effort for battery R&D. 

The Battery/Energy Storage R&D activity supports the development of advanced high-energy batteries 
for PHEVs and EVs, high-power batteries for HEVs, and R&D into advanced materials to enable the 
development of next generation batteries and systems. Low-cost, abuse-tolerant batteries with higher 
energy, higher power, and lower weight are needed for the development of the next-generation of 
HEVs, PHEVs, and pure EVs. Lithium-based batteries offer the potential to meet all three applications. 
However, other innovative technologies like ultracapacitors and advanced lead acid batteries offer the 
promise of significantly lower cost with possibly similar performance in high power applications. 

Thus, those technologies are also being researched, tested, and developed. 

The Battery/Energy Storage activity coordinates with other DOE programs working in advanced 
battery technologies to maximize returns on DOE’s investments. Close cooperation with BES of the 
Office of Science provides valuable technical and programmatic support. The activity also coordinates 
with the Battery/Energy Storage program in the Office of Electricity Delivery and Energy Reliability 
(OE) on the development of batteries and components that might serve both transportation and 
stationary applications. Interagency coordination on advanced battery development is conducted 
through the government-sponsored Interagency Advanced Power Group (lAPG) comprised of 
representatives from DOE, NASA, the Army, the Navy, and the Air Force. 

An important focus of the R&D is advanced materials to enable sufficiently high energy density to 
meet the weight and volume requirements for the 40-mile PHEV application. The activity’s 
development for near-term commercialization is focused on systems for a 10-mile application (mainly 
using existing chemistries) to investigate life and abuse issues and to reduce cost. The goal is to reduce 
the cost of the PHEV battery to $300/kWh by 2014. 

Full system development continues in cooperation with industry both through the United States 
Advanced Battery Consortium (USABC) and direct contracts with DOE. All subcontracts are awarded 
under a competitive process and are at least 50 percent cost-shared by developers. The FY 201 1 
activity will continue emphasis on accelerating the development of batteries for PHEVs. Batteries in the 
PHEV application must support both fully electric drive and power-assist (as in a typical HEV). The 
need for extended all-electric range motivates the search for materials with higher energy density, while 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


the need for HEV operation maintains the need for good high power performance. Also, as the battery 
becomes larger, abuse-tolerance becomes more of a concern, requiring higher stability between the 
electrodes and the electrolyte, and enhanced thermal management at the system level. The focus of the 
remaining high-power USABC subcontracts is cost reduction, as high-power Li-ion systems appear 
able to meet many critical performance requirements. 


This activity will also continue to validate requirements and refine standardized testing procedures to 
evaluate performance and life of PHEV batteries, as well as identify areas requiring additional R&D. 

In FY 201 1 , VTP will continue to support the development of a Li-ion materials supply base in order to 
strengthen the U.S. based manufacturing of Li-ion batteries and to ensure success of battery 
manufacturing facility awards made under the Recovery Act. Studies of recyeling and reuse of lithium 
batteries will continue. In addition, these funds will be used to support peer reviews; data collection 
and dissemination; and technical, market, economic, and other analyses. 

Ultracapacitors (Ucaps), hybrid ultracapacitors (in which one electrode may be an activated carbon and 
the other an intercalation compound as in a Li-ion battery) and advanced lead acid batteries offer the 
possibility of significantly lower system cost with moderate reductions in certain performance 
characteristics. These and other non-traditional teehnologies are being tested in the laboratory, 
evaluated in vehicle simulations, and researched using advanced diagnostics to understand the ability to 
enable higher mileage automobiles. Ucaps have relatively low specific energy (less than three watt- 
hours per kilogram, which limits their capacity to serve as the main energy-storage devices in hybrid 
vehicles. However, Ucaps offer the possibility of improved vehicle performance in a battery-plus-ultra- 
capacitor hybrid configuration and a 10 to 20 percent fuel economy improvement in city driving if used 
in a start/stop application. The battery/Ucap eonfiguration will be evaluated and optimized for lower 
cost and improved durability in a PHEV platform when the Ucap is sized for power assist and the 
battery is sized for energy. Ucap R&D focuses on the use of low-cost, high-capacity carbon electrodes 
and improved electrolytes, which will allow the capacitors to operate at a higher voltage to improve 
their specific energy. 

Since high-power Li-ion batteries are poised to enter the HEV market, the emphasis in FY 201 1 will 
continue to be on PHEV systems in the applied and exploratory programs. In addition to new high- 
capacity electrode materials and high-voltage eleetrolytes, research efforts will be devoted to the 
development of additives to prevent overcharging, additives that form a good interface between the 
electrode and the electrolyte for improved life and fast eharge eapability, and electrolyte formulations 
and additives for low-temperature operation. These programs will also investigate and support the 
development of innovative energy storage devices, such as Ucaps, asymmetric Ucaps, and advanced 
lead acid batteries. Testing and analysis will continue to evaluate the applicability of these 
technologies, with R&D activities being undertaken based on those results. Currently, VTP is testing 
several asymmetric Ucaps, two advanced lead acid batteries, and is involved in a joint research program 
with Advanced Lead Acid Battery Consortium (ALABC) to investigate the operation of advanced lead 
acid batteries. 

In coordination with BES and OE, the VTP Battery/Energy Storage activity will participate in 
integrated activities to support development of nanoscale materials and architectures for electrical 
energy storage. Nanomaterials can exhibit superior performance over conventional battery materials in 
terms of high pulse discharge and recharge power, and improved performance at low temperatures. 
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FY 2010 


FY2011 


However, the behavior of these materials is not well understood and is thought to be more than just a 
length-scale effect. New diagnostic tools and techniques could be required to investigate these 
materials, VTP activities will develop high energy and/or high power electric drive vehicle (EDV) 
battery cells that significantly exceed existing technologies in terms of performance and/or cost. 
Specifically, VTP will: (1) expand work on next generation energy storage; (2) develop low cost 
packaging and thermal management technologies; (3) develop battery computer aided engineering 
design tools; and (4) investigate revolutionary battery reuse and recycling technology. Each of these 
areas has the potential to improve performance and/or reduce the cost of the resulting system. 


VTP will expand work in the area of extremely high energy couples for use in EVs and PHEVs and into 
high power systems for HEVs. Higher energy (for EVs and PHEVs) and higher power (for HEVs) 
couples promise to significantly lower system cost as fewer cells should be needed in the entire system. 
One focus of this work will be on new materials and couples that offer a minimum of two times 
improvement in either energy or power over today’s technologies. Some specific technologies which 
are of interest include, but are not limited to, the design and development of robust EDV battery cells 
that contain high voltage (5V) and/or high capacity (>300mAh/g) cathodes; alloy or Lithium metal 
anodes; Lithium/air and Lithium/S systems; high voltage and solid polymer composite electrolytes. In 
addition, VTP will expand work on cells and/or systems that offer significant cost reductions. The 
focus of this work will be on robust EDV battery cells or systems that contain new materials and 
couples that offer a minimum of two times reduction in cost over existing technologies. Some specific 
technologies which are of interest include, but are not limited to: asymmetric ultracapacitors; high 
power lead acid systems, including those that incorporate carbon-based electrodes; and organic or other 
novel high power electrodes. Recovery Act investments to develop manufacturing capacity for batteries 
and electric drive components will allow more rapid commercialization of advanced electrochemical 
couples developed under this activity. 

In FY 20 1 1 , research will be conducted to expedite the development of more efficient designs and 
design processes for high-volume production of large format, HEV and PHEV, Li-ion batteries. Areas 
of interest include the development of revolutionary packaging approaches and thermal management 
technologies. Currently, the “non active” components of a battery (~70 percent by weight of the 
battery) increase the volume, weight, and cost of the finished product. Approaches to reduce the 
inactive components in the cell and battery will be pursued. Sample areas include developing much 
thicker electrodes, bi-polar technologies, and solid electrolytes. In addition, today's thermal 
management technologies add weight, cost, and complexity to the system which all could be reduced 
through the use of novel thermal management technology. Research will be conducted to both manage 
batteries’ temperature and potentially to reduce their overall cost. Approaches that significantly extend 
the operating temperature range of the system at either lower or higher ends will also be investigated. 
Testing new materials is extremely time-consuming and expensive. Computer aided engineering 
(CAE) tools have been widely used throughout the aerospace and automotive industry to speed up the 
product development cycle. In contrast, the battery industry still relies heavily on the building and 
testing of prototypes in the design cycles. A virtual design toolset could identify an optimal design in 
days or weeks, compared to months or years for a hardware-based process. The development of battery 
CAE tools will accelerate design cycles, reduce the number of prototypes to be tested, reduce battery 
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cost and provide a competitive advantage to US OEMs, suppliers, and battery manufacturers. 

Recent analyses show that recycling of EDV Li-ion batteries can significantly mitigate possible 
material supply issues and reduce the cost of the finished product. In 201 1, VTP will identify specific 
recycling research topics to pursue and begin preliminary work. Some possible topics include 
improving the efficiency and cost effectiveness of current recycling processes, enhancing recycling 
processes to recover more materials, and restoring or refurbishing partially spent batteries to near new 
performance levels. 

In FY 201 1, VTP will refine the goals and objectives of a draft secondary use program document that 
was created in 2009. In addition, VTP will collect information on battery end-of-life performance, 
obtain industry input, evaluate second use applications, and conduct testing to assess the suitability of 
used batteries for secondary use. 


In conjunction with SuperTruck activities initiated in 2010, energy storage technologies and systems 
specific to heavy vehicle applications will optimize maturing battery technologies for the long-haul 
truck application. 


Advanced Power Electronics and Electric Motors 
R&D 


17,358 22,295 23,267 


The Advanced Power Electronics and Electric Motors activity supports long-term R&D of power 
electronics, electric motors and other electric propulsion components, as well as the thermal control 
subsystems necessary for the development and ultimate adoption of PHEVs, HEVs, and pure EVs. 
Supporting R&D on capacitors, magnets and wide band-gap materials (such as silicon carbide [SiC] 
and gallium nitride [GaN]) for advanced power electronics technologies also enables the higher 
operating temperatures that are necessary to reduce systems cost and to meet PHEV and fuel cell HEV 
performance and reliability requirements. 

The power electronics module conditions the flow of electrical power from the energy-storage device 
(such as a battery) to the electric motor. This module also provides functionality that enables lower- 
cost and more efficient motors, while protecting them from harmful voltage and current conditions, and 
helps to reduce the overall size of the battery. R&D efforts focus on developing advanced, low cost 
technologies compatible with the high-volume manufacturing of motors, inverters, and DC/DC 
converters for electric drive vehicles. 

In FY 2011, the industry R&D efforts from the FY 2010 solicitation will continue to develop power 
electronics and electric motors associated with increased vehicle electrification, Electrification of light- 
duty vehicles has great potential to reduce dependence on oil imports, and advanced power electronics 
and electric motors are critical components for the successful deployment of advanced vehicles. These 
activities will enable substantial reductions in cost, weight, and volume, while ensuring a domestic 
supply chain. Emphasis will be placed on R&D for advanced packaging, enhanced reliability, and 
improved manufacturability. Efforts will also accelerate the technology transfer from research 
organizations to domestic manufacturers and suppliers. 

The activity also supports R&D of inverters and motors (permanent magnet (PM) and non-PM), DC-to- 
DC converters, SiC/GaN components, low-cost permanent magnet materials, high-temperature 
capacitors, advanced thermal systems, and motor control systems to meet future passenger vehicle 
hybrid systems requirements. Existing work in these areas will address the performance requirements 
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for PHEVs, including utilizing power electronics to provide plug-in capability by integrating the battery 
charging function into the traction drive, thereby reducing electric propulsion system cost. Activities 
focusing on advanced materials will enable the production of prototype devices to accelerate the 
process of transferring research results to device manufacturers. Joint efforts with other programs and 
agencies in wide bandgap materials will be emphasized to enable earlier use of advanced devices and 
components. 

The power electronics and electric motors activity coordinates with other DOE programs with relevant 
work in advanced technologies to maximize the return on DOE’s technology investments in this area. 
Interagency coordination on advanced power electronics and motors development is conducted through 
the government-sponsored Interagency Advanced Power Group (lAPG). The synergies of technologies 
for advanced vehicles, including PHEVs, HEVs, and EVs, will be achieved by maintaining close 
collaboration among researchers, device manufacturers, and users of the technologies. The developed 
technologies will be tested at National Laboratories for validation of performance and conformance to 
specifications. Crosscutting technologies also will be evaluated for potential application in advanced 
vehicles. In addition, these funds may be used to support efforts such as peer reviews; data collection 
and dissemination; and technical, market, economic, and other analyses. 


SBIR/STTR 0 2,839 3,378 

In FY 2009, on a comparable basis, $2,419,575 and $290,349 were transferred to the SBIR and STTR 
programs respectively. The FY 2010 and 201 1 amoimts shown are estimated requirements for the 
continuation of the SBIR and STTR program. 

Total, Batteries and Electric Drive 

Technology 101,572 101,405 120,637 
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Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 


Vehicle and Systems Simulation and Testing 

In FY 201 1 this activity is proposed as the new Vehicle and Systems Simulation 
and Testing subprogram. The comparable reduction to the Batteries and Electric 
Drive Technology subprogram is a decrease of $44,328 0 

Technology Validation 

No change. 0 

Battery/Energy Storage R&D 

Relative to the comparable FY 2010 appropriation, the FY 201 1 request includes an 

increase of S 1 7,72 1 . Additional funding will support work to develop high energy 

or high power EDV battery cells and systems that significantly exceed existing 

technologies in terms of performance and/or cost. Specifically, VTP will: (1) 

expand work on next generation energy storage electrochemistries, (2) develop low 

cost packaging and thermal management technologies, (3) develop battery 

computer aided engineering design tools, and (4) investigate revolutionary battery 

reuse and recycling technology. Each of these areas has the potential to improve 

performance and/or reduce the cost of the resulting system. +17,721 

Advanced Power Electronics and Electric Motors R&D 

Based on past progress and results anticipated in FY 2010, funding for FY 201 1 is 

increased to build the focus on efforts and activities showing the most promise 

in meeting programmatic goals and objectives. Efforts in materials R&D for 

capacitors, magnets, wide bandgap devices, as well as packaging and reliability will 

be accelerated to advance the state of electric drive technology. +972 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding 

of program activities and projected allocation among activities. +539 


Total Funding Change, Batteries and Electric Drive Technology 


+19,232 


Energy Efficiency and Renewable Energy/ 

Vehicle Technologies/ 

Batteries and Electric Drive Technology Page 268 FY 2011 Congressional Budget 


54928A 


3/15/2010 




1180 


Vehicle and Systems Simulation and Testing 
Funding Schedule by Activity 
(Comparable Structure to the FY 2011 Request) 


(dollars in thousands) 


FY 2009 i 

FY2010 

FY20I1 


Vehicle and Systems Simulation and Testing* 




Vehicle and Systems Simulation and Testing 

21,126 

43,732 

43,732 

SBIR/STTR 

0*’ 

596 

596 

Total, Vehicle and Systems Simulation and Testing 

21,126 

44,328 

44,328 


Description 

In FY 201 1, VTP is elevating the Vehicle and Systems Simulation and Testing (VSST) activity from the 
former Hybrid and Electric Systems subprogram (renamed as the Batteries and Electric Drive 
Technologies subprogram) to a subprogram in order to make budget line items more transparent and 
meaningful. VSST includes a number of crosscutting activities that are not specifically tied to battery 
and electric or hybrid drive technologies; rather, they tie all of the VTP hardware R&D together. The 
VSST activity is comprised of work in five areas; 1) modeling and simulation; 2) component and 
systems evaluations; 3) laboratory and field vehicle evaluations; 4) electric drive vehicle codes and 
standards; and 5) heavy vehicle systems optimization. This subprogram includes all of VTP’s efforts 
directly related to the planning and modeling, development, and evaluation of advanced hybrid, electric, 
and plug-in hybrid drive systems for passenger and commercial vehicles, The subprogram also conducts 
simulation studies, component evaluations, and testing to establish needs, goals, and component/vehicle 
performance validation. This subprogram’s funding contributes to the 21CTP and the FreedomCAR and 
Fuel Partnership. 

System-level simulations help specify the necessary performance characteristics of the hardware to 
establish goals and predict the overall vehicle efficiency and performance for a given configuration. 

Both simulation and testing activities are used to evaluate the development and progress of individual 
components, and predict how well they will integrate with other components being developed. Tests 
and simulations also evaluate how well the program is approaching its whole-vehicle goals and provides 
technical inputs to mathematical models of projected oil reduction and economic benefits. 

Dynamometer, closed-track and on-road evaluations of advanced technology vehicles are utilized to 
identify potential limits to market penetration and petroleum reduction to inform R&D activities. These 
evaluations are also used to identify component, vehicle, and testing codes and standards that need to be 
updated for new vehicle technologies, and to develop and validate new codes and standards in 
partnership with government and industry stakeholders. In addition, the VSST activities include R&D 
to reduce auxiliary vehicle loads and parasitic loses, many of which are also applicable to passenger 
vehicles. 


’ Vehicle and Systems Simulation and Testing was formally a key activity under the Hybrid Electric Systems Subprogram. 

’’ On a comparable basis, $267,825 was transferred to the SBIR program and $32,139 to the STTR program in FY 2009. 
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Benefits 

The VSST subprogram supports VTP goals by addressing the utilization of electric energy storage, 
electric drives, and energy recovery in new, more efficient vehicle designs. 

VSST contributes to meeting national energy security, environmental, and economic objectives by 
striving to demonstrate market readiness of PHEV technologies by 2015. Market readiness will be 
determined from accumulated test data from over 100 million test miles of electric propulsion vehicles 
as indicated in the progress indicator figure below. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY 2011 


Vehicle and Systems Simulation and Testing 21,126 43,732 43,732 

VSST integrates the modeling, systems analysis, and testing efforts that support VTP. Funding for 
FY 201 1 will support vehicle and systems modeling of advanced electric drive vehicles for passenger 
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and commercial vehicles. It will also support baseline testing and evaluation of both commercial and 
passenger electric drive vehicles evaluated in cooperation with manufacturers, utilities and other 
industry partners. A portion of the funds will also be used to continue the laboratory and field 
evaluation of advanced prototype and pre-production electric drive vehicles with dual energy storage 
systems and other advanced energy storage devices, electric motors, and power electronics. 


VSST uses a systems approach to define technical targets and requirements, guide technology 
development, and validate performance of VTP-sponsored technologies for passenger and commercial 
vehicles. The activity develops and validates models and simulation tools to predict the performance, 
component interaction, fuel economy, and emissions of advanced vehicles. 

With industry input, these models are used to: 

• Develop performance targets for the complete range of vehicle platforms and their components; 

■ Develop advanced control strategies to optimize the interaction between components and the overall 
performance and efficiency of advanced HEV, PHEV, BEVs and fuel cell vehicles; and 

• Develop advanced vehicle performance and characteristics data that is then used to predict market 
potential and petroleum displacement, which can help guide VTP-wide research. 


This subprogram will also research heavy vehicle systems to develop models, as well as R&D on 
technologies that will reduce non-engine parasitic energy losses from aerodynamic drag, friction and 
wear, under-hood thermal conditions, accessory loads, and tire efficiency. 


In FY 201 1, the subprogram will continue simulation studies of advanced control strategies and 
components for PHEVs and other electric drive vehicles, as well as the validation of advanced PHEV 
technology components in the laboratory and on the road. Test data will be used to enhance vehicle and 
systems modeling capabilities, to validate the accuracy of the component models, and to measure 
progress towards meeting performance targets. VSST will work with industry partners to test the 
enhanced capabilities of the heavy vehicle systems model to incorporate on-road tests and proprietary 
industry data, and complete the integration of turbulence and other computational fluid dynamics (CFD) 
models. The program will also complete a series of detailed component models linked to the overall 
vehicle systems integration model ensuring the use of the most accurate component data. This effort, 
which builds upon an existing cooperative research and development agreement (CRADA) with 
industry, is developing a centralized vehicle modeling tool that will standardize vehicle modeling across 
manufacturers and component suppliers, thus reducing component and vehicle developments costs and 
bringing technologies to market faster. This model also increases accuracy of results and allows 
simulations that support R&D in all other VTP subprograms. 

VSST will utilize the Mobile Automotive Technology Testbed (MATT) and hardware-in-the-loop 
techniques that operate selected pieces of hardware linked to a real-time simulation of the test of the 
vehicle, to emulate vehicle systems to determine systems interactions (e.g., energy storage requirements 
for different cumulative electric range control strategies and power electronics components and 
configurations). In FY 201 1, VSST will continue hardware in the loop (HIL) evaluations of advanced 
energy storage systems and dual battery systems, advanced combustion technologies developed by other 
VTP R&D subprograms, and the use of engine emission models for analyzing the impact of emission 
control equipment on the fuel economy of all vehicle classes. VSST will validate, in a systems 
environment, performance targets for deliverables from power electronics and energy storage 
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technology R&D activities, and examine overall vehicle impacts associated with integration of other 
advanced vehicle technologies. 


The subprogram will conduct evaluations of advanced original equipment manufacturer (OEM) PHEVs 
and electric drive vehicles, and complete tests of vehicles retrofitted with components developed 
through VTP R&D activities. Evaluations will include testing on laboratory dynamometers, closed 
tracks, and real-world monitored fleets. Test results will help identify component and system 
performance and reliability weaknesses to be addressed through future R&D activities. Data from these 
tests will expand the currently limited PHEV knowledge base and help accelerate market introduction of 
these fuel saving vehicles. 


The Recovery Act provided substantial new resources for EERE to expand the impact of base activities. 
The Transportation Electrification is allowing the purchase, deployment, and evaluation of thousands of 
plug-in hybrid and all-electric vehicles for test demonstrations in several locations across the U.S., as 
well as electric charging infrastructure, education and training to support these activities. The data from 
the Recovery Act Transportation Electrification advanced electric drive vehicle demonstrations will also 
be analyzed to identify technology needs and improvements to be addressed through VTP R&D 
activities to accelerate the market introduction of electric drive vehicles. Efforts focus on 
infrastructure/vehicle interface evaluations and potential impacts on the electricity grid. VSST will 
work with OE to demonstrate the potential benefit of PHEV commercialization coupled with smart grid 
technologies to both improve the value proposition of PHEVs while improving grid reliability and 
utilization. 


VSST will continue its govemment/industry cooperative efforts to identify and resolve component, 
vehicle, and testing codes and standards that need to be updated for new vehicle technologies. Specific 
activities will include on-vehicle testing of components integrating new standards to ensure the revised 
standards are appropriate to ensure vehicle performance, reliability, efficiency, and safety. Work will be 
initiated to develop and validate additional codes and standards identified as deficient through 
partnership with government and industry stakeholders. 

In FY 201 1 , additional vehicle testing data will be collected through VSST activities, as well as other 
independent testing sources, and will be utilized to validate medium duty vocations in the heavy vehicle 
model. In FY 201 1, VSST will complete the final year of a three year effort focused on on-road and 
wind tunnel evaluations of the most promising tractor/trailer aerodynamic drag reduction devices being 
developed through a competitively awarded contract with industry partners. The funds will support 
CRADAs and National Laboratory projects to reduce drive-train friction and wear, and to develop and 
evaluate under-hood thermal management approaches that will improve vehicle efficiencies while 
increasing component reliability and life. VSST will also work directly with industry partners to 
accelerate the development and validation of advanced medium and heavy hybrid vehicles. 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 
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FY 2010 

FY2011 

SBIR/STTR 

0 

596 

596 

In FY 2009, on a comparable basis, $267,825 and $32,139 were transferred to the SBIR and STTR 
programs respectively. The FY 2010 and 201 1 amounts shown are estimated requirements for the 
continuation of the SBIR and STTR program. 

Total, Vehicle and Systems Simulation and Testing 

21,126 

44,328 

44,328 
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Explanation of Funding Changes 

FY2011 vs. 
FY2011 
($ 000 ) 


Vehicle and Systems Simulation and Testing (VSST) 

Relative to the FY 2010 appropriation, there is no funding change. This a new 
subprogram proposed for FY 201 ! as a comparable increase of $43,732. However, this 
is the same activity funded in FY 2010 as part of the former Hybrid and Electric Systems 
subprogram. 0 

SBIR/STTR 

Relative to FY 2010 appropriation, there is no funding change. However, this is a 

comparable increase of $596. 0 

Total Funding Change, Vehicle and Systems Simulation and Testing 0 
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Advanced Combustion Engine R&D 
Funding Schedule by Activity 


(dollars in thousands) 

FY2009 

FY2010 

1 

FY20I1 


Advanced Combustion Engine R&D 




Combustion and Emission Control 

35,089 

47,239 

47,239 

Solid State Energy Conversion 

4,568 

8,748 

8,748 

SBIR/STTR 

0‘ 

1,613 

1,613 

Total, Advanced Combustion Engine R&D 

39,657 

57,600 

57,600 


Description 

The Advanced Combustion Engine R&D subprogram focuses on removing critical technical barriers to 
commercializing higher efficiency, advanced internal combustion engines for passenger and commercial 
vehicles. The goals are to develop engine technologies to dramatically increase the fuel economy of 
passenger vehicles by 25 to 40 percent and commercial vehicles by 20 percent while meeting cost, 
durability, and emissions constraints, and allowing earlier market introduction. Research will be 
conducted in collaboration with industry and industry partnerships. National Laboratories, and 
universities followed by demonstrations on vehicle platforms. The Advanced Combustion Engine R&D 
subprogram includes Combustion and Emission Control R&D and Solid State Energy Conversion 
activities. 

Increasing the efficiency of internal combustion engines is likely the most cost effective approach to 
reducing the petroleum consumption of the Nation's fleet of vehicles in the near- to mid-term. Using 
these advanced engines in HEVs and PHEVs will enable even greater fuel savings benefits. 
Improvements in engine efficiency alone have the potential for dramatically increasing vehicle fuel 
economy and reducing GHG emissions. Accelerated research on advanced combustion regimes, 
including homogeneous charge compression ignition (HCCI) and other modes of low-temperature 
combustion and lean-bum gasoline operation, is aimed at realizing this potential. 

Benefits 

The Advanced Combustion Engine R&D subprogram contributes to VTP goals by dramatically 
improving the efficiency of internal combustion engines, and will identify fuel properties that improve 
the system efficiency or can displace petroleum-based fuels. Improved efficiency and petroleum 
displacement can directly reduce petroleum consumption. 

The following are representative goals of the Advanced Combustion R&D subprogram that can 
contribute to meeting national energy security, environmental, and economic objectives: 

■ Passenger vehicles: After successfully meeting the engine thermal efficiency goal of 45 percent for 
passenger vehicles, the goal will emphasize the use of these engines to improve the vehicle fuel 
economy over a real-world driving cycle: 

• Increase the efficiency of internal combustion engines resulting in fuel economy improvements of 25 
percent for gasoline vehicles and 40 percent for diesel vehicles by 2015. 


“ In FY 2009, $1,020,000 was transferred to the SBIR program and $122,400 to the STTR program. 
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• Commercial vehicles: Increase the efficiency of internal combustion engines from 42 percent (2010 
baseline) to 50 percent (20 percent improvement) by 2015, and further improve engine efficiency to 
55 percent by 201 8 with demonstrations on commercial vehicle platforms. The passenger and 
commercial vehicle goals will be met while utilizing advanced fliel formulations that incorporate a 
non-petroleum based blending agent to reduce petroleum dependence and enhance combustion 
efficiency. 

• Solid State Energy Conversion: Increase the efficiency of thermoelectric generators to convert 
waste heat to electricity from eight percent to greater than 15 percent by 2015. 

Progress is indicated by efficiency of passenger and commercial vehicle internal combustion engines 
and is shown graphically below. 
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Note: Efficiency gain in percent relative to FY 2010 baseline of 42 percent efficiency. 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


Combustion and Emission Control 35,089 47,239 47,239 

Combustion and Emission Control research supports the VTP goal of enabling energy-efficient, clean 
vehicles powered by advanced internal combustion engines using clean, petroleum- and non-petroleum- 
based fuels and hydrogen. This activity develops technologies for advanced engines with the goal of 
improving thermal efficiency by optimizing combustion, fuel injection, air handling, emission control, 
and waste heat recovery systems, along with reducing friction and pumping losses, while ensuring that 
no new toxic air emissions are generated. The activity will be closely coordinated with VTP’s Fuels 
Technology subprogram as different fuel characteristics and reduced property variability may be needed 
to meet the goals. 

This activity focuses on developing cost-competitive technologies for passenger and commercial vehicle 
engines operating in advanced combustion regimes, including HCCI and other modes of low- 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


temperature combustion (LTC), which will increase efficiency beyond current advanced diesel levels 
and further reduce engine-out emissions of NOx and particulate matter (PM) to near-zero levels. After 
successfully meeting the engine thermal efficiency goal of 45 percent for passenger vehicles in FY 2010, 
the goal for 2015 will emphasize increasing the efficiency of internal combustion engines resulting in 
fuel economy improvements over real-world driving cycles. 

Meeting anticipated future emission standards will be challenging for high efficiency diesel and lean- 
bum gasoline engines. To address this issue, research on innovative emission control strategies will be 
pursued through National Laboratory and university projects designed to reduce cost and increase 
performance and durability of NOx reduction and PM oxidation systems. Project areas include 
development of low-cost base metal catalysts (to replace expensive platinum group metals), lighter and 
more compact multifunctional components, and new control strategies. 

By overcoming these challenges, more efficient lean-bum combustion engines can be cost-competitive 
with current gasoline engines in passenger vehicles, and further improve the efficiency and reduce the 
cost of engines used in commercial vehicles. 

In FY 201 1 , the Combustion and Emission Control activity will continue emphasis on R&D of advanced 
combustion engines that can achieve VTP's fuel economy goals for passenger and commercial vehicles, 
while maintaining cost and durability levels and achieving near-zero regulated emissions. This activity 
will continue to fund cooperative agreements awarded in FY 2010 for passenger vehicle advanced 
power-train systems targeting a 25 to 40 percent improvement in vehicle fuel economy by 2015. The 
activity will continue to fund awards from the FY 2010 solicitation to work in partnership with the 
commercial vehicle industry to incorporate advanced engine technologies capable of demonstrating 50 
percent thermal efficiency and a 20 percent fuel economy improvement in a Class 8 truck by 2015. The 
Recovery Act provided approximately $80 million to integrate and demonstrate these advanced 
technologies in Class 8 long-haul trucks. These Recovery Act projects promise to expedite the 
commercialization of advanced heavy duty vehicle technology. A parallel path will be followed to 
demonstrate the feasibility of achieving 55 percent engine efficiency in a laboratory while meeting 
prevailing emissions standards. The selected participants will develop a complete engine system 
incorporating technologies for heavy-duty diesel engines, such as optimized combustion, fuel injection, 
emissions control, and waste heat recovery systems while reducing parasitic, friction and pumping 
losses, to meet these engine system goals. 

Examples of specific activities to be conducted for passenger and commercial vehicles include the 
development of multi-mode combustion processes which combine the various forms of HCCI, partial 
HCCI, traditional diffusion combustion, and lean-bum combustion with gasoline and ethanol. 
Components needed to enable the advanced combustion system described above will include advanced 
ultra high pressure fuel injection and charge air systems, high flow exhaust gas recirculation systems and 
waste heat recovery. Advanced injectors must be capable of tightly packed multiple injection events 
within a given engine cycle. Advanced charging air systems will allow for precision control of air flow 
and charge temperature. Efforts also will be undertaken to develop and integrate innovative control 
strategies for NOx and PM emissions to meet the durability requirement of 435,000 miles for commercial 
vehicles and 120,000 for passenger vehicles, while both meeting emission standards and anticipating 
changes in emission control strategies and regulations due to changing engine-out emissions 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


constituents. The activity will also investigate the use of these advanced technologies for off-highway 
and locomotive applications. 

The activity will conduct optical laser diagnostics of in-cylinder combustion processes for advanced 
combustion regimes such as HCCl, other modes of LTC, and mixed-mode regimes. Through simulation 
and experimentation, it will also conduct R&D on advanced thermodynamic strategies that will enable 
engines to approach 60 percent thermal efficiency. The activity also will utilize laser-based, optical 
diagnostics to conduct in-cylinder (IC) engine research focused on overcoming barriers to the 
development of high-efficiency, hydrogen-fiieled IC engine technology in coordination with EERE’s 
Hydrogen and Fuel Cell Technologies Program. Development of detailed chemical kinetic models of 
advanced combustion regimes and emissions processes will continue including fuel composition effects 
that will aid the development of advanced, high-efficiency combustion engines using LTC and mixed- 
mode combustion regimes. The activity will utilize x-rays from the Advanced Photon Source to study 
fuel-injection spray characteristics near the injection nozzle. 

Cost-shared cooperative agreements awarded in FY 2010 to automotive suppliers and universities will 
continue to develop innovative component technologies such as variable valve timing, variable 
compression ratio, and NO* and PM sensors that enable cost-effective implementation of advanced 
combustion engines with high efficiency and near-zero emissions of NOx and PM. 

In FY 2011, the final year of the Advanced Collaborative Emissions Study (ACES) contract, VTP will 
continue to support the generation and characterization of emissions from 2010 emissions compliant 
commercial vehicle diesel engines and from Selective Catalytic Reduction (SCR) urea after treatment 
devices. DOE is responsible for the generation, characterization and collection of emissions samples for 
ACES. These characterized engine emissions have been routed to expose animals (rats and mice) 
beginning in FY 2009 and will continue through FY 201 1 for chronic bioassays of tissue samples from 
these animal exposures supported by the other ACES sponsors. 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 

Solid State Energy Conversion 4,568 8,748 8,748 

The Solid State Energy Conversion activity develops technologies to convert waste heat from engines 
and other sources to electrical energy to improve overall thermal efficiency and reduce emissions. 

This activity will focus on the R&D of thermoelectrics and other solid state systems that recover 
energy from waste heat and provide cooling/heating for vehicle interiors. Thermoelectric generators 
can directly convert a nominal IkW of electric power from engine waste heat for passenger vehicles 
and up to 5kW for commercial vehicles. 

In FY 2011, the activity will continue to fund cost-shared cooperative agreements (typically three to five 
years in duration) awarded to industry and academia in FY 2009 and FY 2010 to develop and fabricate 
high-efficiency thermoelectric generators to produce electricity from waste heat and thermoelectric air 
conditioner/heaters to replace current R1 34-a gas air conditioners in passenger and commercial vehicles. 
These awards will fund research for advanced thermoelectric materials including segmented or nano- 
modified bulk materials and other high-efficiency materials that have shown potential for greater than 20 
percent efficiency in laboratory evaluations. The activity will also investigate scaling up production of 
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(dollars in thousands) 


FY 2009 


FY2010 


FY20n 


thermoelectric modules for demonstration in vehicle applications with the potential to improve vehicle 
fuel economy by up to 10 percent. 


The activity will continue research on advanced thermoelectric materials and scale-up for demonstration 
in vehicle applications. 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses, 

SBIR/STTR 0 1,613 1,613 

In FY 2009, $1,020,000 was transferred to the SBIR program and $122,400 was transferred to the STTR 
program. The FY 2010 and 201 1 amounts shown are estimated requirements for the continimtion of the 
SBIR and STTR programs. 

Total, Advanced Combustion Engine R&D 39,657 57,600 57,600 


Explanation of Funding Changes 

FY20I1 vs, 
FY 2010 
($000) 


Combustion and Emission Control 

No change, 0 

Solid-State Energy Conversion 

No change, 0 

SBIR/STTR 

No change. 0 

Total Funding Change, Advanced Combustion Engine R&D 0 
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Materials Technology 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

Fy2010 

FY2011 


Materials Technology 




Propulsion Materials Technology 

10,742 

12,989 

12,989 

Lightweight Materials Technology 

22,374 

30,652 

30,652 

High Temperature Materials Laboratory 

5,670 

5,662 

5,662 

SBIR/STTR 

0" 

1,420 

1,420 

Total, Materials Technology 

38,786 

50,723 

50,723 


Description 

The Materials Technologies subprogram supports the development of cost-effective materials and 
materials manufacturing processes that can contribute to fuel-efficient passenger and commercial 
vehicles. This subprogram contributes to all of the efficiency goals (PHEV, combustion etc.) 
undertaken by VTP. The subprogram consists of three activities: Propulsion Materials Technology, 
Lightweight Materials Technology, and the High Temperature Materials Laboratory (HTML). 

Benefits 

The Materials Technology subprogram contributes to the VTP goals by developing higher performing, 
more cost-effective materials that will make lighter vehicle structures and more efficient power systems. 
Lighter vehicles require less energy to operate and thus reduce fuel consumption. Likewise, better 
propulsion materials can enable more efficient power systems that will contribute to a vehicle’s reduced 
energy consumption. For a mid-sized or larger vehicle, every 10 percent reduction in a vehicle's weight 
could result in a six to eight percent increase in vehicle fuel economy.*’ 

The following goal of the Materials Technology subprogram can contribute to meeting national energy 
security, environmental, and economic objectives: 

• By 20 1 5, validate (to within 1 0 percent uncertainty) the cost-effective reduction of the weight of 
passenger vehicle body and chassis systems by 50 percent with safety, performance, and 
recyclability comparable to 2002 vehicles. 

This is a broader goal than the previous subprogram goals of reducing the projected mass-production 
price of carbon- fiber materials to $3 per pound or simply reducing vehicle weight without 
simultaneously demonstrating cost, safety and performance. The broader goal encompasses both further 
progress in carbon-fiber composites and advances in a variety of other lightweight automotive materials. 
Progress is indicated by the change in vehicle weight (percent relative to baseline) as determined from 
materials development progress and the corresponding modeled change in vehicle weight. Annual 
progress is shown graphically below. 


" In FY 2009, $997,575 was transferred to the SBIR program and $1 19,709 to the STTR program. 

^ Argonne National Laboratory PSAT analysis, 2008. 
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Vehicle Structure Weight Reduction 



Note: 2009 value is baseline 


Detailed Justification 


(dollars in thousands) 



Propulsion Materials Technology 10,742 12,989 12,989 

The Propulsion Materials Technology key activity will conduct R&D on improved materials that will 
enable the development of highly efficient propulsion systems for advanced passenger cars and 
commercial vehicles operating on a combination of conventional and non-petroleum fuels and 
electricity. Improved propulsion materials are critical for the performance and cost targets of 
advanced technologies being developed by VTP. 

In FY 2011, research efforts will support three VTP teams; 1) Advanced Combustion Engines; 2) 

Fuels; and 3) Hybrid Electric Systems to achieve energy efficiency improvements and petroleum 
displacement goals. Researchers will use specialized characterization and processing techniques to 
develop materials for in-cylinder thermal management, friction reduction, improved dynamic 
response, increased power to weight ratios, and robust catalysts for emissions control in support of 
advanced combustion engine efforts. In cooperation with the VTP fuels team, researchers will 
identify and mitigate interaction issues between new fuel formulations and engine component 
materials. Materials will be developed to improve the performance of energy recovery systems such 
as turbo-compounding and solid state thermoelectric devices. Efforts to develop materials for hybrid- 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


and electric-drive components will target domestic magnetic materials for drive motors, high- 
temperature power electronics, and life cycle improvements to advanced batteries through the 
development of materials recycling and recovery techniques. All activities include technology 
transfer components to communicate results to industry, accelerating deployment of beneficial 
technologies. 


Lightweight Materials Technology 22,374 30,652 30,652 

This activity supports R&D on advanced concepts to reduce the weight of vehicles, accomplished 
primarily by substitution of lower density or stronger materials for current materials. Materials 
include magnesium, aluminum, advanced high-strength steels, titanium as well as polymer- and 
metal-matrix composites reinforced with fibers and particulates, including in-silu-gjcown. Since cost- 
effectiveness is the major materials challenge, this element supports R&D and validation of materials 
needed to meet the goal of 50 percent body and chassis weight reduction, as well as designing and 
manufacturing components and structures from these materials. The objective is to lower the 
potential costs and cost uncertainties of advanced materials to achieve the FY 2015 goal of cost 
neutrality. 

In FY 2011, funding will continue to focus on new development and demonstrations at pilot-scale of 
technologies for reducing the effective costs of automotive aluminum, magnesium, carbon-fiber and 
carbon-fiber composites, and components and structures made from these materials. One focus will 
be on completion of a detailed design and cost model for a multi-materials vehicle (MMV) to be used 
for validation assessments in FY 2012-2014. 


High Temperature Materials Laboratory (HTML) 5,670 5,662 5,662 

FY 201 1 funding continues support of the HTML and the HTML user program, focused on industrial 
user needs. The HTML facility is an advanced materials characterization R&D industrial user center 
located at the Oak Ridge National Laboratory. The HTML maintains world-class, state-of-the-art 
advanced materials characterization (i.e., the determination of the composition and structure of 
materials which determine their properties and functionality) capabilities not available elsewhere, and 
makes them available to U.S. industries, and academia for use in solving complex materials problems, 
at nominal or no cost, especially small businesses. Activities include the investigation and 
determination of the composition, structure, physical and chemical properties and performance 
characteristics of metals, alloys, ceramics, composites, and novel nano-phase materials under 
development for vehicle applications. Recently added new analytical capabilities at the HTML 
include: instruments to characterize the properties and performance of new high efficiency 
thermoelectric materials (e.g., Seebeck Coefficient), deployment of an intense neutron flux 
diffractometer enabling research on chemical reactions occurring in the solid state and rapidly 
occurring changes in materials subjected to stresses, and a special purpose scanning transmission 
electron microscope (STEM) modified for in-situ characterization of catalysts, advanced battery, and 
thermoelectric materials. These enhanced capabilities are now paying dividends by helping 
companies solve materials problems occurring from recent changes in fuel composition, such as the 
addition of ethanol to gasoline and the removal of sulfur from diesel fuel. 
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SBIR/STTR 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


0 1,420 1,420 


In FY 2009, $997,575 was transferred to the SBIR program and $1 19,709 was transferred to the 
STTR program. The FY 2010 and 201 1 amounts shown are estimated requirements for the 
continuation of the SBIR and STTR programs. 

Total, Materials Technology 38,786 50,723 50,723 


Explanation of Funding Changes 

FY 2011 vs. 
FY 2010 
($ 000 ) 


Propulsion Materials Technology 

No change. 0 

Lightweight Materials Technology 

No change. 0 

High Temperature Materials Laboratory (HTML) 

No change. 0 

SBm/STTR 

No change. 0 

Total Funding Change, Materials Technology 0 
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Fuels Technology 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

1 

FY 2010 

FY20U 


Fuels Technology 




Advanced Petroleum Based Fuels (APBF) 

5,808 

6,780 

0 

Non-Petroleum Based Fuels and Lubricants 
(NPBFL) 

13,752 

16,641 

10,692 

SBIRySTTR 

0* 

674 

308 

Total, Fuels Technology 

19,560 

24,095 

11,000 


Description 

Fuels and lubricants are complex mixtures of thousands of chemical compounds. Because modem 
engines and emissions-control systems are precisely tuned for high performance and low emissions, they 
are much more sensitive to variations in fuel and lubricant constituents than older engines. In addition, 
nonconventional fuels often bum differently than their conventional counterparts, which can affect the 
performance and longevity of the engine or emissions-control systems. 

The Fuels Technology subprogram supports R&D that will provide vehicle users with cost-competitive 
fuel options that enable high fuel economy with low emissions, and contribute to petroleum 
displacement. Tightening emissions standards are likely to accentuate the problem of increased 
sensitivity to fuel composition in the future. Already, different fuels meeting the same specifications 
can have a widely varying impact on engine performance and emissions. For future advanced 
technology engines such as those being developed in the Advanced Combustion Engine subprogram, 
fuel composition determines whether engines will operate in the desired regimes, and also strongly 
influences the combustion rate, combustion control, cycle-to-cycle consistency, and emissions. Thus, 
fuel formulation has a substantial impact on the ability to fully exploit and implement these regimes in 
emerging engine technologies. Future refinery feedstocks are likely to be increasingly derived from 
non-conventional sources such as oil sands, shale oil, and tar sands. The impact of changes in refinery 
feedstocks on finished fuels is an area of relatively new concern to engine manufacturers, regulators and 
users. Balance of refinery feedstocks also has to be considered to ensure that the slate of refining 
products matches end-use needs and is efficiently accommodated. In the nearer term, this subprogram 
addresses technology barriers associated with increased use of biomass-based fuels as blendstocks with 
conventional fuels. 

Benefits 

This subprogram supports the mission of VTP to develop more energy-efficient and environmentally 
friendly highway transportation vehicles that enable the U.S. to use less petroleum. It enables advanced 
combustion regime engines and emission control systems to operate efficiently while meeting future 
emission standards. Non-petroleum fuels also reduce reliance on petroleum through direct fuel 
substitution. 


^ In FY 2009, $503,650 was transferred to the SBIR program and $59,278 to the STTR program. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Advanced Petroleum Based Fuels (APBF) 5,808 6,780 0 

In FY 201 1, APBF will discontinue studies on the impact of lubricants on emissions from conventional 
vehicles; studies on the influence of petroleum-based fuels and fuel composition on advanced 
combustion regimes; and will cease development of computer models for the chemical kinetics of fuels 
that supported computer aided engine design. These conventional fuels-related activities are being 
discontinued to focus on higher priority technologies for transportation electrification, including 
advanced batteries, power electronics, and electric motors for hybrid and plug-in hybrid vehicles, as 
well as deployment activities to develop infrastructure for increased use of these technologies. Future 
requirements will be assessed and included as appropriate. 

Non-Petroleum Based Fuels and Lubricants (NPBFL) 13,752 16,641 10,692 

The NPBFL activity formulates and evaluates non-petroleum-based fuels and lubricants that can be 
used as neat (pure) alternative fuels or as primary constituents of transportation fuels. Biomass-based 
renewable fuels and bio-synthetic fuels are emphasized. Specific areas being investigated include fuel 
quality and stability; detailed chemical composition and its relationship to fuel bulk properties; the 
effect of physical and chemical properties on engine performance and emissions; and safety associated 
with storage, handling, and toxicity. 

In FY 201 1, the activity will continue studies of the effects of physical and chemical property variation 
in synthetic and renewable fuels on the performance and emissions of advanced combustion engines. 
These activities are undertaken in close coordination with the Advanced Combustion Engine R&D 
subprogram. 

SBIR/STTR 0 674 308 

In FY 2009, $503,650 was transferred to the SBIR program and $59,278 was transferred to the STTR 
program. The FY 2010 and 201 1 amounts shown are estimated requirements for the continuation of the 
SBIR and STTR programs. 

Total, Fuels Technology 19,560 24,095 11,000 
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Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

Advanced Petroleum Based Fuels (APBF) 

In FY 2011, activities related to conventional fuels will be discontinued due to a 
shift in emphasis to higher priority transportation technologies, including 

transportation electrification. -6,780 

Non-Petroleura Based Fuels (NPBF) 

Testing of intermediate ethanol blended fuels is expected to be completed in FY 

2010, and no further evaluations are anticipated. E-85 optimized engine activities 

are also expected to conclude in FY 2010. FY 201 1 efforts will continue studies 

of the effects of synthetic and renewable fuels on the performance and emissions 

of advanced combustion engines. -5,949 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities and projected allocation among activities. -366 

Total Funding Change, Fuels Technology -13,095 
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Outreach, Deployment & Analysis 
(Formerly Technology Integration) 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY 2010 

FY 201 1 


Outreach, Deployment & Analysis (Formerly Technology 
Integration) 




Graduate Automotive Technology Education (GATE) 

950 

1,000 

1,000 

Advanced Vehicle Competitions 

1,750 

2,000 

2,000 

Education 

4,200" 

0^ 

0 

Safety and Code and Standards 

12,238* 

O*' 

0 

Legislative and Rulemaking 

1,804 

2,004 

2,004 

Vehicle Technologies Deployment 

25,000 

25,510 

35,510 

Biennial Peer Reviews 

500 

2,700 

500 

SBIR/STTR 

0' 

0 

0 

Total, Outreach, Deployment & Analysis (Formerly 

Technology Integration) 

46,442 

33,214 

41,014 


Description 

HERE proposes to rename the Technology Integration subprogram to Outreach, Deployment & 

Analysis, which better reflects the nature of the subprogram's activities. 

The Outreach, Deployment & Analysis subprogram accelerates the adoption and use of alternative fuel 
and advanced technology vehicles, including fuel cell vehicles, to help meet national energy and 
environmental goals, and accelerate dissemination of advanced vehicle technologies through 
demonstrations and education. These efforts follow successful research by industry and government, 
and help to accelerate the commercialization and/or widespread adoption of technologies that are 
developed in other VTP areas. Deployment activities linked to R&D also provide early market feedback 
to emerging R&D, 

Subprogram functions include both regulatory and voluntary components. The regulatory elements 
include legislative, rulemaking, and compliance activities associated with alternative fuel requirements 
identified by EPAct 1992 and 2005. Voluntary efforts include demonstration of advanced technology 
vehicles to verify market readiness, and public information, education, outreach and technical assistance 
efforts. VTP works with public/private partnerships between DOE and local coalitions of key 
stakeholders across the country (such as Clean Cities) to implement strategies and projects that displace 
petroleum. In addition, the annual DOE/EPA Fuel Economy Guide publication and related data 
dissemination efforts (required by law) are produced, along with the website www.fueleconomy.gov. 


“ In FY 2009, the Education and Safety and Codes & Standards activities were transferred from the HFCT Program to VTP. 

In FY 2010, the Education and Safety and Codes & Standards activities were transferred from VTP back to the HFCT 
Program as part of a reprioritization of hydrogen and fuel cell related R&D. 

In FY 2009, $234,375 was transferred to the SBIR program and $28,125 to the STTR program. 
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Activities such as the Advanced Vehicle Competitions and Graduate Automotive Technology Education 
(GATE) encourage the interest of university student engineers and engage their participation in 
advanced technology development. This helps address the need for more highly trained engineers in 
hybrid and fuel cell technologies to overcome barriers in the marketplace. GATE also supports a 
pipeline into the auto industry of new engineers familiar with the most advanced technologies. 

The Legislative and Rulemaking activity implements a variety of statutory responsibilities placed on 
DOE by EPAct 2005 and other legislation. The main responsibilities include oversight and regulation of 
the requirements for States and alternative-fuel providers to operate AFV vehicle fleets. 

Benefits 

The Outreach, Deployment & Analysis subprogram contributes directly to VTP’s climate benefits by 
accelerating the movement of advanced technologies into widespread usage. The university-based 
activities contribute to a green workforce that will incorporate energy efficiency thinking into their 
entire careers, and the deployment activity directly accelerates the movement of advanced-technology 
vehicles into the marketplace. A key goal of the subprogram is to: 

• Achieve a petroleum reduction of 2.5 billion gallons per year by 2020 through the adoption of 
alternative fuel vehicles and infrastructure. 

The progress indicator for this goal is shown below. 
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Applied R&D benefits are not parsed to individual subprograms because of the interdependency of the 
R&D and technologies within the program. VTP continually assesses and draws from feedback, new 
information and advances among science, research, technologies and key market elements to accelerate 
the benefits of technology development and adoption. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


Graduate Automotive Technology Education (GATE) 


950 


1,000 


1,000 


In FY 201 1, this activity will fund competitively selected GATE Centers of Excellence to develop 
new curricula and provide research fellowships for approximately 30 students for research in 
advanced automotive technologies, and release a solicitation to compete the selection of the next 
round of GATE Centers of Excellence. This activity will be coordinated with RE-ENERGYSE. In 
addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 


Advanced Vehicle Competitions 1,750 2,000 2,000 

In FY 201 1, the Advanced Vehicle Competitions activity will conduct the third year of the EcoCAR: 
the NeXt Challenge Student Competition Series. Seventeen universities from North America are 
competing in EcoCAR to integrate advanced vehicle technologies, including fuel cells and PHEVs, 
and appropriate fuels to develop an approach that minimizes use of petroleum fuel. Many students 
who graduate from these vehicle competitions and from the GATE program go on to jobs in the auto 
industry where they bring an unprecedented appreciation and understanding of advanced automotive 
efficiency technologies. In FY 201 1 the program will also continue planning and select the 
participating schools for a follow-on advanced vehicle competition. In addition, these funds may be 
used to support efforts such as peer reviews; data collection and dissemination; and technical, market, 
economic, and other analyses. 

Education 4,200 0 0 

In FY 2010, the Education activity transferred from VTP to the Hydrogen and Fuel Cell Technologies 
Program as part of a reprioritization of fuel cell and hydrogen-related work. 

Safety and Codes & Standards 12,238 0 0 

In FY 2010 the Safety and Codes & Standards activity was transferred from VTP to the Hydrogen and 
Fuel Cell Technologies Program as part of a reprioritization of fuel cell and hydrogen-related work. 

Legislative and Rulemaking 1,804 2,004 2,004 

The Legislative and Rulemaking activity consists of implementation of the State and Alternative Fuel 
Provider Regulatory program 10 CFR Part 490, alternative fuel designations, the Private and Local 
Government Fleet Regulatory program, and the implementation of other EPAct 2005 requirements 
including reports and rulemaking, analyses of impacts of other regulatory and pending legislative 
activities, and the implementation of legislative changes to the EPAct fleet activities as they occur. The 
fleet programs require selected covered fleets to procure passenger AFVs annually. DOE reviews and 
processes petitions to designate new alternative fuels under EPAct. In addition, these funds may be 
used to support efforts such as peer reviews; data collection and dissemination; and technical, market, 
economic, and other analyses. 
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Vehicle Technologies Deployment 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


25,000 25,510 35,510 


The Vehicle Technology Deployment activity promotes the adoption and use of petroleum reduction 
technologies and practices by working with Clean Cities coalitions and their stakeholders, industry 
partners, fuel providers, and end-users. Technology focus areas include: AFVs; alternative fuel 
infrastructure development; idling reduction for commercial trucks and buses; expanded use of non- 
petroleum and renewable fuel blends; hybrid vehicles; driving practices for improved efficiency; and 
engine/vehicle technologies that maximize fuel economy. Working in conjunction with technology 
experts at the National Laboratories, activities include outreach, training, and technical assistance 
related to each technology focus area. Critical tools and information will be provided via the Internet, 
telephone hotline, publications, and direct interaction with experts. The program will also continue 
efforts to provide technical assistance for early adopters of technologies, and provide training and 
workshops to coalitions, public safety officials, and stakeholders related to infrastructure development 
and targeted niche market opportunities that include: transit, refuse trucks, school bus, delivery trucks, 
and municipal fleets. 

Section 405 of EPAct 1992 and Sections 721, 1001, and 1004 of EPAct 2005 direct DOE to: 

• Expand consumer education, 

• Promote technology transfer, and 
■ Address implementation barriers. 

VTP will identify and support opportunities to showcase the technology focus areas and continue to 
build national and regional alliances to promote petroleum reduction strategies and will support further 
expansion of ethanol infrastructure deployment. Public awareness of these technologies will be 
enhanced by high visibility demonstration projects at national parks and other public locations 
whenever possible. Efforts to support the development and promote the use of the (legislatively 
mandated) Fuel Economy Guide and associated website (www.fueleconomy.gov} also will continue. In 
addition, these funds may be used to support efforts such as technology transfer/technology exchange 
meetings and forums with industry stakeholders, peer reviews, data collection and dissemination, and 
technical, market feasibility, economic, and other analyses. 


The Recovery Act provided more than $298 million for Clean Cities projects to speed the 
transformation of the Nation’s vehicle fleet through a range of energy efficient and advanced vehicle 
technologies, as well as refueling infrastructure for various alternative fuel vehicles, and public 
education and training initiatives. 

FY 201 1 funding includes $20 million for support of transportation electrification-related infrastructure 
activities. These efforts include market analysis that will identify communities and regions where 
aggressive infrastructure deployment efforts will have the greatest chances for success and determine 
which technologies and vehicle charging systems are market ready, practical, and safe for widespread 
introduction. Technical and financial assistance programs will be developed to accelerate the 
introduction of these technologies, and targeted consumer education and outreach efforts will focus on 
helping drivers and fleet operators choose electric-drive vehicles and charging systems that best suit 
their needs while also training the support-service providers that will be needed to install, maintain, and 
repair these systems. Activities supporting codes and standards that facilitate the introduction of 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


electric drive vehicles and infrastructure will also be conducted. 


Biennial Peer Reviews 500 2,700 500 

Funding is used to conduct reviews of the govemment/industry partnerships by an independent third 
party, such as the NAS/National Academy of Engineering, to evaluate the progress and direction of 
the program. Reviews will include evaluation of progress toward achieving the technical and program 
goals supporting each partnership, as well as an assessment of the appropriateness of Federal 
investment in each of the activities. Based on evaluations, resource availability, and other factors, the 
partners will consider new opportunities, make adjustments to technology specific targets, and set 
goals as appropriate. 

SBIR/STTR 0 0 0 

In FY 2009, $234,375 was transferred to the SBIR program and $28,125 was transferred to the STTR 
program (from the Safety and Codes & Standards activity). In FY 2010 and FY 201 1 , no funding is 
expected to be transferred to the SBIR and STTR programs. 

Total, Outreach, Deployment & Analysis 

(formerly Technology Integration) 46,442 33,214 41,014 
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Explanation of Funding Changes 

FY 2011 vs. 
FY 2010 
($ 000 ) 

Graduate Automotive Technology Education (GATE) 


No change. 0 

Advanced Vehicle Competitions 

No change. 0 

Education 

No change. 0 

Safety and Codes & Standards 

No change. 0 

Legislative and Rulemaking 

No change. 0 


Vehicle Technology Deployment 

Increased funding will provide additional support for transportation electrification- 

related infrastructure deployment activities, including determining which 

technologies and vehicle charging systems are market-ready, practical, and safe for 

widespread introduction. These efforts will include market analysis, technical and 

financial assistance, codes and standards development, and targeted consumer 

education and outreach activities. -i-l 0,000 

Biennial Peer Reviews 

FY 2010 funding was provided for a one-time comprehensive analysis of energy use 

within the light duty vehicle transportation sector, thus no funds are requested. Funds 

requested for regularly scheduled peer reviews remain level with previous years. -2,200 

SBIR/STTR 

No change. 0 

Total Funding Change, Outreach, Deployment & Analysis 

(Formerly Technology Integration) +7,800 
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Building Technologies 
Funding Profile by Subprogram 


(dollars in thousands) 


FY2009 

Current 

Appropriation* 

FY2009 

Current 
Recovery Act 
Appropriation 

FY 2010 
Current 
Appropriation 

FY 201 1 

Request 


Building Technologies 





Residential Buildings Integration 

21,900 

68,052 

40,000 

39,000 

Commercial Buildings Integration 

32,057 

85,552 

39,000 

39,000 

Emerging Technologies 

42,896 

121,522 

86,000 

92,698 

Technology Validation and Market 
Introduction 

21,260 

29,313 

22,000 

20,000 

Equipment Standards and Analysis 

20,000 

14,747 

35,000 

40,000 

Total, Building Technologies 

138,113 

319,186 

222,000*’ 

230,698 


Public Law Authorizations: 

P.L. 94-163, “Energy Policy and Conservation Act” (EPCA) (1975) 

P.L. 94-385, “Energy Conservation and Production Act” (ECPA) (1976) 

P.L. 95-91, “Department of Energy Organization Act” (1977) 

P.L. 95-618, “Energy Tax Act” (1978) 

P.L. 95-619, ‘'National Energy Supply Policy Act” (NECPA) (1978) 

P.L, 95-620, “Power Plant and Industrial Fuel Use Act” (1978) 

P.L. 96-294, “Energy Security Act” (1980) 

P.L. 100-12, “National Appliance Energy Supply Act” (1987) 

P.L. 100-357, ‘'National Appliance Energy Supply Amendments” (1988) 

P.L. 1 00-6 1 5, “Federal Energy Management Improvement Act” ( 1 988) 

P.L. 102-486, “Energy Policy Act of 1992” 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 110-140, “Energy Independence and Security Act of 2007” 

Mission 

The mission of the Building Technologies Program (BTP) is to change the landscape of energy demand 
in homes and buildings through energy productivity and increased use of clean, secure energy, which 
will lower greenhouse gas (GHG) emissions, foster economic prosperity and increase National energy 
security. BTP brings together science, discovery, and innovation to develop the technologies, 
techniques, and tools for making residential and commercial buildings more energy efficient, 
productive, and affordable. 


^ SBIR/STTR funding transferred in FY 2009 was $1,685,000 for the SBIR program and $202,000 for the STTR program. 

^ Per P.L. I i 1-85, DOE exercised the option to fund the NREL Ingress/Egress project with Recovery Act funds. The use of 
this option provided $22.0 million in funding for the Energy Efficient Building Systems Design Energy Innovation Hub, as 
reflected in this table. 
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Benefits 

Buildings account for more than 70 percent of the electric energy consumed in the U.S.“ BTP is aligned 
with DOE’S goal to provide clean, secure energy by developing reliable, affordable, and 
environmentally sound energy efficiency and renewable energy technologies that significantly reduce 
the energy consumption of both new and existing residential and commercial buildings. BTP strives to 
make buildings net zero energy buildings (ZEB), a building that can generate an equal or greater amount 
of energy than it consumes from the grid through a combination of on site renewable energy and 
increased efficiency. ZEB can be achieved by taking a whole buildings approach through the systems 
integration of state-of-the art energy efficient construction and appliances with commercially available 
renewable energy systems. 

The program pursues its mission through complementary activities designed to improve the energy 
efficiency of buildings. These activities include Research and Development (R&D), Equipment 
Standards and Analysis, and Technology Validation and Market Introduction (TVMI). R&D activities 
research the most advanced energy efficiency technologies. Equipment Standards and Analysis 
activities eliminate the most inefficient existing technologies in the market by establishing new, and 
improving existing, energy efficiency standards based upon technology and product advances that 
frequently include technology R&D. TVMI activities catalyze the introduction of new advanced 
technologies and the widespread use of highly efficient technologies already in the market. 

In addition, BTP’s progress depends upon the coordination of other EERE program efforts including: 
the Solar Buildings Initiative, which will accelerate the R&D and large scale commercialization of 
distributed photovoltaic (PV) technology for buildings to achieve ZEB; the Weatherization and 
Intergovernmental Program (WIP), which will provide consumers and other decision makers with 
information on cost, performance, and financing of energy efficiency projects; and the Federal Energy 
Management Program (FEMP), which will promote energy efficiency at Federal facilities. 

Climate Change 

The U.S. building sector is responsible for 38 percent of total U.S. carbon dioxide emissions.*’ BTP 
contributes to the reduction of GHG by providing technologies that, when commercialized, will make 
the Nation’s buildings more energy efficient. The efficiency gains from these advanced technologies 
will be integrated with renewable energy technologies to not only reduce buildings’ overall energy 
demand but also reduce consumption of electricity generated from fossil fuels, The use of energy 
efficient components and whole-building (systems integrated) design strategies will eventually permit 
carbon neutral buildings to become an everyday reality while keeping net costs of new components at 
the same level as existing technology. Achievement of program goals could result in the cumulative 
reduction of COj emissions by 1.5 gigatons of CO 2 by 2030 and more than 7 gigatons of CO 2 by 2050. 
Energy Security 

Advanced efficiency technologies can reduce oil use, making the Nation less vulnerable to oil supply 
disruptions or price spikes. R&D activities in advanced envelope and windows technologies reduce 
heating loads in buildings, and space heating accounts for the primary end use of energy in homes. In 
certain regions of the U.S., homes are heated exclusively by petroleum derivatives,'’ By reducing 


‘ U.S. DOE Energy Efficiency and Renewable Energy, 2009 Buildings Energy Databook November 2009; 

httD://buildingsdatabQok.eren.dQe gov /Default. aspx - 
'■Ibid. 

'Ibid. 
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heating load, reducing demand through efficiency, and replacing petroleum with renewables as the 
source of space heat, BTP reduces domestic dependence on petroleum. Achievement of the program’s 
goals is expected to displace 0.26 million barrels of imported oil in 2030 (see Primary Metrics for FY 
201 1 table below). This will in turn, lower GHG, provide clean, secure energy, and stimulate economic 
prosperity. 

Economic Impacts 

Reduced energy use in buildings can be expected to lead to reduced energy bills for American families 
and businesses. New technologies developed with the help of BTP and manufactured by domestic 
industry will create jobs, spur economic growth, and restore America’s role as a global innovator and 
exporter of high-tech products. Efficient buildings have the added benefit of mitigating the need for the 
electric power industry to construct expensive new power plants. ‘Nega-watts’ will save power 
companies money, and these savings will provide benefits to electricity consumers. Savings 
experienced by power companies might also be used to modernize the electric grid and on other needed 
energy infrastructure investments. 

BTP projects accelerate deployment of energy efficient retrofits by improving the technology available 
to retrofit existing buildings, helping Americans save money on their electric bills and lowering GHG 
emissions. Achieving BTP’s goals of reducing the cost of advanced building technologies and 
homeowner energy bills will permit consumers to use these saved dollars elsewhere, stimulating other 
parts of the economy, and could result in cumulative net consumer savings of nearly $300 
billion by 2030 and $1.2 trillion by 2050. In addition, cumulative savings to the electric power industry 
are expected to be near $200 billion by 2030 and almost $600 billion by 2050 (see Primary Metrics for 
FY2011 table below). 

The proposed FY 201 1 investments complement funds provided by the Recovery Act, which support the 
development of advanced building technologies and deployment mechanisms to accelerate progress on 
achieving zero energy homes (ZEH) and ZEB construction goals, as well as initiate an aggressive effort 
to address the substantial energy savings in existing buildings. The Recovery Act Projects will 
accelerate the development of technologies, techniques, and tools that will make buildings more energy 
efficient and affordable. Specifically, it supports the current BTP goals of creating technologies and 
design approaches that lead to marketable ZEH by 2020, zero energy commercial buildings by 2025, 
and will make America’s existing housing stock more efficient through application of new retrofit 
technologies. 

Recovery Act projects allow for continued advancement of R&D to bolster the efficiency of new homes, 
which acts as a barrier to market penetration of efficient technologies. In addition, Recovery funds will 
allow BTP to expand its network of “Commercial Building Partners”, which are companies or 
organizations that design, build, own, manage, or operate large fleets of buildings. These Commercial 
Building Partners commit to achieving exemplary energy performance in selected projects for both new 
buildings and in selected existing buildings and set standards within their industries for efficient 
commercial buildings. The Recovery Act also supports State implementation and adoption of building 
energy codes. 

FY 201 1 activities will build upon historic clean energy investments in the Recovery Act to further the 
Nation’s energy goals through sustained technology iiuiovation and continued investments in enabling 
infrastmcture. This integrated targeted performance builds on both Recovery and RD&D will enable the 
realization of Administration’s goals and commitments to energy, the economy and climate. To enable 
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decision makers and the public to follow performance and plans, the program will post its progress in 
these planned activities at; ht1p://www.energv.aov/recoverv/iiidex.htin . 

The primary benefits table below shows the primary estimated strategic security, economic and 
environmental benefits and supporting metrics from 2015 through 2050 that would result from 
realization of BTP’s goals. These benefits are achieved by targeted Federal investments in technology 
R&D in partnership with equipment manufacturers and equipment suppliers, energy companies, other 
Federal agencies, State government agencies, universities. National Laboratories, and other 
stakeholders. These partnerships facilitate the technical coordination of activities and attract cost 
sharing to provide leveraged benefits. 

The benefits table also reflects the increasing penetration of the program’s technologies over time, as 
goals are met. Not included are any policies, regulatory mechanisms, or other incentives not already in 
existence that might be expected to support or accelerate the achievement of the program goals. The 
expected benefits reflect solely the achievement of the BTP goals. The benefits are generated by 
modeling both the program goal and baseline cases® within two energy-economy models: NEMS- 
GPRAl 1 for benefits through 2030, and MARKAL-GPRAl 1 for benefits through 2050. The following 
tables display the full list of modeled benefits. 


“ Baseline cases utilize data from the updated Annual Energy Outlook 2009 Reference Case Service Report, April 2009. 
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FY 2011 Primary Metrics 



Metric 


Year 



2015 

2020 

2030 

2050 


Oil Inports Reduction, cumulative 

NEMS 


0.09 

«.:i. 

N/A 

5 

o 

4> 

(Bilbbl) 

MARKAL 

ns ^ 

ns 

ns 

ns 

0£ 

tM 

Natural Gas Inports Reduction, 

NEMS 

ns ' 

0.40 

2.38 

N/A 

S 

m 

cumulative (Tcf) 

MARKAL 

ns- - 

0.60 

7.64 

29.0 

42 

u 

CO2 Emissions Reduction, cumulative 

NEMS 

BSC^ 

296 

1481 

N/A 

o. 

s 

(MilratC02) 

MARKAL 


660 

:r- 

7746 

•2 

c 

SO2 Al!o\^^nce Price Reduction ($/ton) 

NEMS 

I?®'' ns - 

ns 

ns 

N/A 

S 

e 

MARKAL 

N/A. 

N/A 

WA,. 

N/A 


NOx Allowance Price Reduction ($/ton) 

NEMS 

M » 

ns 

ns 

N/A 

Sd 

MARKAL 

N/A #s' 

N/A 

' m 

N/A 


Primaiy Energy Savings, cumulative 

NEMS 

1.3 

6.4 

26 

N/A 


(quads) 

MARKAL 

ns^' 

10.6 

w' 

126 


Oil Savings, cumulative (Bilbbl) 

NEMS 

ns 

O.I 

OS 

N/A 

(j 

a 

a 

MARKAL 

001 ^ 

0.06 

,A022 

0.45 

S 

(j 

Consumer Savings, cuncailative (Bil $) 

NEMS 

13 

70 

f-' 272 

N/A 

S 

o 

MARKAL 

52 

158 

422 

U90 

o 

Electric Power Industry Savings, 

NEMS 

24 

70 

231 - 

N/A 

cumulative (Bil $) 

MARKAL 

20 

66 

188 

597 


Household Energy Expenditures 

NEMS 

30 

90 

180 

N/A 


Reduction (S/bousehold/yr) 

MARKAL 

92 

176 

237 

397 

-“Reductions” and “savings” are calculated as the difference between results from the baseline case (le. no future 

DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful). 

- Oil inpacts are shown as two imtrics. "Oil Inports Reduction" refers only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oil consunption. 

- All cunujlative metrics are based on results beginning in 2011. 

- All monetary metrics are in 2007$. 

- Cumulative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 
ns -Not sianificant NA - Not vet available N/A -Not applicable 
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FY 2011 Secondary Metrics 



Metric 

Model 

Year I 


2015 

2020 

2030 

2050 


Oil Irrports Reduction, annual (Mbpd) 

NEMS 

ns 

0.03 

0.06 

N/A 

* 

c 

MARKAL 

DS 

ns 

ns 

ns 

V 

Natural Gas Inports Reduction, annual 

NEMS 

0.01 

0.15 

0,16 

N/A 

>» 

on 

(Tcf) 

MARKAL 

' its 

0.24 

094 

1.78 

s 

MPG Improvement (%) 

NEMS 

ns 

ns 

ns . 

N/A 


MARKAL 

^ , ns 

ns 

ns - 

ns 


C02 Emissions Reduction, annual (Mil 

NEMS 


76.2 

¥ 

N/A 


mtCX)2/yr) 

MARKAL 

; >71- 

113 


361 

5 

s 

CO 2 Intensity Reduction ofUS 

NEMS 

ns'^ 

ns 

- 001 ^ 

N/A 

S 1 

e S 

Economy (Kg C02/$(jDP) 

MARKAL 


O.OI 

.ooT .. 

0.01 

> 

CO 2 Intensity Reduction of US Power 

NEMS 

■^ns ^ 

ns 

11 , 

N/A 

U 

Sector (Kg C02/kWh) 

MARKAL 


ns 


ns 


CX )2 Intensity Reduction of US 

NEMS 

fThs 

ns 


N/A 


Transportation Sector (Kg C02/Tnilc) 

MARKAL 


ns 

" T-'' ns ’ 

ns 


Primary Energy Savings, annual 

NEMS 


1.31 

;-o 

N/A 


(quads/yr) 

MARKAL 


1.9 


5.6 


Oil Savings, annual (Mbpd) 

NEMS 


0.04 

y.0 16 

N/A 


MARKAL 


0.04 

‘,,009 

0.02 

a 

Consumer Savings, annual (Bil $) 

NEMS 


21 

f»*42': 5..' 

N/A 

a 

B 

MARKAL 


32 

if l55| . 

107 

V 

1 

Electric Power Industry Savings, 

NEMS 


15 


N/A 

o 

a 

o 

annual (Bil S) 

MARKAL 

‘ 

13 


59 

U 

Energy Intensity of US Economy 

NEMS 


0.11 

-^,oJ6'‘4 

N/A 


(energy/$C2)P) 

MARKAL 

> 

0.13 

0.17 . 

0.20 


Net Energy System Cost Reduction, 

NEMS 


N/A 

iN/A^ 

N/A 


cumulative (BUS) 

MARKAL 

;=^47 ^ 

178 

T" ’570*‘5¥ 

1585 

- “Reductions” and “savings” are calculated as the difference between results fromthe baseline case (i.e. no future 
DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful). 

- Oil inpacts are shown as two metrics. "Oil Imports Reduction” refers only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oil consumption. 

- AUcumuhtive metrics are based on results beginning in 2011. 

- All monetary metrics are in 2007$. 

- Curmilative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 
ns - Not significant NA - Not yet available N/A - Not applicable 
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Contribution to the Secretary’s Goals and GPRA Unit Program Goal 

BTP contributes to the Secretary’s goals focusing on clean, secure energy by changing the landscape of 
energy demand and stimulating energy efficiency to decrease energy use in homes and buildings. By 
bringing together science, discovery, and innovation, U.S. buildings will be significantly more efficient, 
productive, and affordable. 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 
BTP utilizes research on ventilation, controls, and lighting to reduce energy consumption in homes and 
commercial buildings to reduce energy demand. In addition, BTP improves existing buildings through 
energy efficiency upgrades by investing in building component R&D to address the unrealized 
efficiency gains in America’s stock of existing homes and buildings. BTP will contribute to the 
development of the green workforce by training builders, home auditors, architects, engineers and others 
around the country to help retrofit homes. 

BTP encourages technology and business model innovation by creating incentives for industry through 
the Builders’ Challenge and motivating builders to build high performance homes. In addition, BTP 
creates vehicles for novel govemment/university and industrial collaborations; intellectual property 
models for development, commercialization; and deployment of efficient energy-using technologies and 
systems through ZEB R&D. BTP works to change behavior to “waste not, want not” via outreach 
efforts, marketing campaigns, and green branding through the ENERGY STAR campaigns such as the 
“Change a Light, Change the World,” and BTP’s work mobilizing a greening effort in the U.S. military 
through “Operation Change Out.” 

Contribution to GPRA Unit Program Goal 20 (Building Technologies) 

The BTP goal is to develop cost effective tools, techniques and integrated technologies, systems and 
designs for buildings that generate and use energy so efficiently that buildings are capable of generating 
as much energy as they consume. 

Key technology pathways that contribute to achievement of the goal include: 

• Residential Buildings Integration R&D Activities: Provide the energy technologies and solutions 
that will catalyze a 70 percent reduction in energy use of new prototype residential buildings that 
when combined with onsite energy technologies result in ZEH by 2020, and when adapted to 
existing homes results in a significant reduction in their energy use. By 2014, develop, document 
and disseminate five cost effective technology packages that achieve an average of 50 percent 
reduction in whole house energy use. 

• Commercial Buildings Integration R&D Activities: By 2014, collaborate with industry to develop, 
document and disseminate a complete set of 16 technology packages and 70 case studies that 
provide builders energy efficient options to meet their complex performance demands. They will 
enable the achievement of a 30 or 50 percent reduction in purchased energy use in new, small to 
medium-sized commercial buildings and existing buildings, relative to the American Society of 
Heating, Reffigerating, and Air-Conditioning Engineer (ASHRAE) 90. 1 -2004 standards. 

■ Emerging Technologies Activities: Develop the next generation of highly efficient technologies and 
practices for both residential and commercial buildings. The emerging technologies activities 
support BTP goals through R&D of advanced lighting, building envelope, windows, space 
conditioning, water heating, and appliance technologies and analysis tools. In the area of Solid State 
Lighting (SSL), the goal is to achieve lighting technologies with double the efficiency of today’s 
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most efficient lighting sources. The goal of ZEB will not be met without advanced components and 
subsystems developed in the Emerging Technologies activities. 

■ Technology Validation and Market Introduction (TVMI): Accelerate the adoption of clean and 
efficient domestic energy technologies through activities, such as ENERGY STAR and Building 
Energy Codes. Achieve market penetration target for ENERGY STAR appliances of 37 percent, 1 7 
percent for CFLs and 25 percent for windows. Building Energy Code activities will support the 
development and adaptation of improved building energy codes that are 30 percent more efficient 
than earlier codes, which increases the energy efficiency of new and renovated buildings. 

■ Equipment Standards and Analysis: Increase minimum efficiency levels of buildings and equipment 
through standards that are technologically feasible, economically justified, and save significant 
energy. By the end of 201 1 , complete one rulemaking for every product in the backlog. 

Performance indicators include product standards and test procedures proposed/issued that will 
result in more efficient buildings energy use. 

Annual Performance Results and Targets 

BTP performance contributes directly to two of the Secretary’s goals: Innovation - Lead the world in 
science, technology, and engineering and Energy - Build a competitive, low-carbon economy and secure 
America’s energy future. The performance measures also align to the BTP goal of developing cost 
effective tools, techniques and integrated technologies, systems and designs for buildings that generate 
and use energy so efficiently that buildings are capable of generating as much energy as they consume. 

BTP connects basic and applied sciences by developing the next generation of highly efficient 
technologies and practices for both residential and commercial buildings through Emerging 
Technologies R&D activities. In addition, BTP aims to create an effective mechanism to integrate 
National Laboratory, university, and industry activities through public/private alliances, cost share, and 
technical advisory efforts through BTP R&D activities. 

BTP is working to produce development and deployment pathways that will provide technologies that 
reduce energy consumption in the U.S., enabling the U.S. to set a high standard on global environmental 
issues and lead by example. BTP partners globally by providing technical R&D support to the 
International Energy Agency (lEA) and by coordinating U.S. industry support, while also building 
research networks across departments, government, nations and the globe. In addition, BTP supports 
developing world clean energy by reducing energy consumption in the U.S. through RD&D of energy 
efficient technologies in buildings that are shared through international activities, providing a source of 
clean, secure energy. 

A major economic factor which creates significant challenges for BTP performance goals is the current 
state of the housing market. With new home starts dorvn, efforts to demonstrate new technologies and 
design packages are significantly more challenging. The impacts of these challenges are currently being 
assessed and have the potential to require BTP to reconfigure annual performance metrics to reflect the 
longer timeline needed to achieve ZEB goals. Recovery Act emphasis on home retrofits could also 
impact future BTP metrics in the outy ears as the program shifts from a focus solely on ZEB R&D to a 
more balanced portfolio between ZEB and retrofit R&D. FY 2012 metrics will reflect the increased 
emphasis on retrofit R&D. 
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Means and Strategies 

BTP will use various means and strategies, as described below, to achieve its GPRA Unit Program goal. 

“Means” include operational processes, resources, information, and the development of technologies, 

and “strategies” include program, policy, management and legislative initiatives and approaches. 

Collaborations are integral to the planned investments, means and strategies, and to addressing external 

factors. 

BTP will implement the following means: 

■ Residential Buildings Integration: Focus on improving the efficiency of the approximately 1 . 1 
million new homes built each year and 113 million existing homes," These improvements are 
accomplished via RD&D and technology transfer activities. Overall, the program seeks to make 
improvements through the application of a systems engineering approach to optimize the 
technologies in whole buildings and concurrently ensure the health and safety of the buildings in 
addition to integrating renewable technologies into buildings; 

• Commercial Buildings Integration: Address energy savings opportunities in new and existing 
commercial buildings. This includes RD&D of whole building technologies, such as sensors and 
controls, design methods and operational practices. These efforts support the ZEB goal not only by 
reducing building energy needs, but also by developing design methods and operating strategies 
which seamlessly incorporate solar and other renewable technologies into commercial buildings; 

■ Emerging Technologies: Conduct R&D and technology transfer associated with energy-efficient 
products and technologies for both residential and commercial buildings. These efforts address 
high-impact opportunities within building components, such as lighting, building envelope 
technologies (including advanced windows), solar heating and cooling (SH&C), and analysis tools; 

■ TVMl: Accelerate the adoption of clean, efficient, and domestic energy technologies through two 
major activities, ENERGY STAR and Building Energy Codes. ENERGY STAR is a joint 
DOE/EPA activity designed to identify and promote energy efficient products. Building Energy 
Codes submits code proposals and supports the upgrades of the model building energy codes. The 
activity also provides technical and financial assistance to States to update, implement, and enforce 
their energy codes to meet or exceed the model codes, in support of EPCA Section 304. It also 
promulgates standards for manufactured housing as required by Section 413 of the Energy 
Independence and Security Act of 2007 (EISA); and 

■ Equipment Standards and Analysis: Work to improve efficiency of appliances and equipment by 
conducting analyses and developing standards that are technologically feasible and economically 
justified by the Energy Policy and Conservation Act (EPCA), as amended. Analysis performed 
under this program will also support related program activities, such as ENERGY STAR, to ensure a 
consistent methodology is used in setting efficiency levels for related programs. 


BTP’s challenge is to address the opportunities with apt strategies and design programs that give 
appropriate consideration to the marketplace and barriers to energy efficiency. To accomplish this, BTP 
will implement the following strategies: 

• Focus the R&D portfolios to ensure that the most promising and revolutionary technologies and 
techniques are being explored for existing and new buildings; align the Residential and Commercial 


’ 2009 Buildings Energy Data Book. 
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Integration activities to a vision of ZEBs; appropriately exit those areas of technology research that 
are sufficiently mature or proven to the marketplace; and close efforts where investigations prove to 
be technically or economically infeasible (“off ramps”); 

■ Use a “whole buildings” approach to energy efficiency that takes into account the complex and 
dynamic interactions between a building and its environment, among a building’s energy systems, 
and between a building and its occupants; 

■ Invest in collaborative research with the Solar Energy Program to reduce barriers to the installation 
and operation of PV technology on ZEH and ZEB; 

■ Develop technologies and strategies to enable effective integration of energy efficiency and 
renewable energy technologies and practices; 

■ Increase minimum efficiency levels of buildings and equipment through codes, standards, and 
guidelines that are technologically feasible and economically justified. BTP develops standards 
through a public process and submits code proposals to International Energy Conservation Code 
(lECC) and ASHRAE; 

■ Coordinate with other programs in EERE in support of a management strategy that achieves ZEB. 
The Solar Energy, Biomass and Biorefinery Systems R&D, Wind Energy, Water Power, Fuel Cell 
Technologies, FEMP, and WIP programs. BTP also invests in technical program review, market 
analysis, and performance assessment in order to direct effective strategic planning; and 

■ Provide technical information to customers through deployment of cost-effective energy 
technologies, forming partnerships with private and public sector organizations. 

These strategies can result in significant cost savings and a dramatic reduction in the consumption of 

energy, an increase in the substitution of clean and renewable fuels, and can cost effectively reduce 

demand for energy, thus lowering carbon emissions and decreasing energy expenditures. 

The following external factors could affect BTP’s ability to achieve its strategic goal; 

• Fragmented construction market: Several factors can hinder the private sector making R&D 
investments in energy efficient building technologies. These include a highly diversified industry 
comprised of thousands of builders and manufacturers, none of which has the capacity to sustain 
R&D activities over multi-year periods; 

• Communication between professional groups: The compartmentalization of the building 
professions, in which architects and designers, developers, construction companies, engineering 
firms, and energy services providers do not typically apply integrated strategies for siting, 
construction, operations and maintenance;' 

• Upfront costs: The high initial cost of energy efficient building appliances can keep consumers 
from purchasing them even if they are cost effective in the long run; 

■ Housing market: Conditions in the housing market that would affect the number of new 
subdivisions being built could slow down research on ZEH. The last phase of research is having a 
builder construct a subdivision using technologies developed by BTP in order to prove them in a 
real world setting. If fewer subdivisions are being constructed by more risk-adverse contractors, it 
could slow BTP’s research considerably; and 


“ Scott Hassell, Aimy Wong, Ari Houser, Debra Knopman, Mark Bernstein, RAND Corporation: Building Better Homes: 
Government Strategies for Promoting Innovation in Housing. 2003: 
http://www.rand.org/pubs/monograph_reports/MR1658/MRI658.pdf 
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■ Unit price of renewable energy: ZEB goals are contingent upon the development of cost effective 
small scale renewable energy systems. 

In carrying out the program’s mission, BTP performs the following collaborative activities: 

• Partnerships and cost share arrangements with industry and other Federal agencies which act as 

critical management tools that can build a critical mass to address these barriers, ENERGY STAR 
is a joint DOE/EPA program (EPAct 2005) with more than 4,000 retailers to label ENERGY STAR 
qualified appliances and energy efficient products. DOE coordinates its R&D, regulatory activities, 
and technology demonstrations with EPA’s marketplace activities (http://www.energystar.gov/). 
Through these activities with EPA, BTP contributes to the Administration’s objective of reducing 
GHG emissions; 

■ In support of EISA, BTP is implementing a Commercial Buildings Initiative (CBI) which 
collaborates with National Laboratories, the private sector, other Federal agencies, and non- 
governmental organizations (NGOs) to advance high-performance commercial green buildings and 
produce market-ready commercial ZEB 2025. In support of CBI, BTP has launched programs and 
initiatives that will produce quick-hitting, practical results, including: 

• Commercial Building Energy Partnerships (including retailers, commercial real estate owners, 
and institutions); 

• National Laboratory Collaborative on Building Technologies; and 

• Commercial Building Partners. 

• The Building Energy Code activity works with National, regional, and State building code officials 
and stakeholders to help building owners, builders and the design community understand the 
science, benefits, and techniques for going significantly beyond code with added value strategies. 
BTP also trains over 10,000 code officials, designers, and builders to implement these codes and 
updates, and improves the core materials and code compliance software to reflect recent changes in 
the model energy codes and emerging energy efficiency technologies; 

■ Partners with EERE’s Solar Energy Technologies Program to work toward the goal of ZEHs; 

• Coordinates with DOE’s Office of Science in basic research on SSL technology; 

• BTP’s management strategy involves four key elements: a customer focused, team based 
organization for greater accountability and improved results; systematic multi-year planning 
including collaboratively developed technology roadmaps to provide for a more integrated, customer 
driven R&D portfolio; utilization of stage-gate management processes to ensure progress and market 
relevance; greater competition in project solicitations to increase iimovation and broaden research 
participation; and increased peer review to assure scientifically sound approaches; and 

■ BTP interacts regularly with industry to ensure relevance of research, including R&D workshops 
(e.g., biennial reviews in SSL and windows research) and peer reviews. 
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Validation and Veriilcation 

To validate and verify program performance, BTP will conduct various internal and external reviews 
and audits. These programmatic activities are subject to continuing review by Congress, the General 
Accountability Office, DOE’s Inspector General, EPA, and State environmental agencies. The table 
below summarizes validation and verification activities. 


Data Sources: 


Baselines: 


• “Annual Energy Review 2008,” Department of Energy/Energy Information 
Administration, DOE/EIA-03 84(2008), June 26, 2009; 

• 2003 Commercial Building Energy Consumption Survey (CBECS), Department 
of Energy /Energy Information Administration, 
http://www.eia.doe.gov/emeu/cbecs/contents.html ; 

• 2005 Residential Energy Consumption Survey (RECS), Department of 
Energy/Energy Information Administration, 
http://www.eia.doe.gov/emeu/recs/contents.html; 

• 2009 Building Energy Data Book (BED), Department of Energy/Building 
Technologies Program, htt p://buildingsdatabook.eren.doe.gov/Default.astix : 

• “Annual Energy Outlook (AEO) 2009,” Department of Energy/Energy 
Information Administration, DOE/EIA-0383(2009), March, 2009; 

• ISTAR (ENERGY STAR database); 

• “Current Industrial Reports (CIR)” U.S. Census Bureau, 
http://www.census.gov/manufacturing/cir/index.html; 

The following are key baselines used in the BTP program: 

• New Residential Buildings: Energy use varies by climate region, based on the 
Building America Benchmark.® The program will focus on creating design 
technology packages to reduce energy consumption from the Building America 
Benchmark. In 2003, zero technology package research reports at 30/50/70 
percent energy savings. 

• New Commercial Buildings Energy Use Intensity: Varies by climate region and 
building type (ASHRAE 90.1-2004*’). The program will focus on creating 
design technology packages to reduce energy consumption by 30 and 50 percent 
for small commercial buildings (baseline one technology package for 30 percent 
and zero technology option sets for 50 percent in 2005). 

• SSL (2002): 25 lumens/Watt (Im/W) efficacy (SSL white light). 

• Windows (2003): 0.33 to 0.75 U-values (varies by region). 

• Residential Heating and Cooling (2003): Average total heating and cooling 
system energy use, defined by reported consumption in EIA for residential 


“ Hendron, R., NREL: Building America Research Benchmark Definition. December 2008: 
http;//www.nrel.gov/docs/iyOSosh/42662.pdf 

*’ ANSI/ASHRAE/TESNA Standard 90. 1 -2004, Energy Standard for Buildings except Low-Rise Residential Buildings. 2004: 
htto://ttww.ashrae.org/ 
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Frequency: 


Evaluation: 


Data Storage: 


Verification: 


buildings and all existing buildings, and the Building America benchmark for 
new residential buildings, by climate region. 

• New Residential Building Codes: 2003 International Energy Conservation Code 
(lECC), International Code Council. 

• New Commercial Building Codes: ASHRAE 90.1-2004. 

• ENERGY STAR: Federal appliance minimum standards and applicable 
National building codes (windows). 

Complete re validation of assumptions and results can only take place every three to 
four years due to the reporting cycle of two crucial publications: CBECS and 
RECS. However, updates of most of the baseline forecast and BTP outputs will be 
undertaken atmually. 

In carrying out its mission, BTP uses several forms of evaluation to assess progress 
and to promote program improvement: 

• Technology validation and operational field measurement, as appropriate; 

• Peer review by independent outside experts of both the program and subprogram 
portfolios; 

• Annual internal technical and management reviews of program and subprogram 
portfolios; 

• Specialized program evaluation studies to examine process, impacts, or market 
baseline and effects, as appropriate; 

• Quarterly and atmual assessment of program and management results based 
performance through the Performance Measurement Manager (PMM); 

• Peer reviews as needed when evaluating go/no go decision points in each 
research area; 

• Annual review of methods, and recomputation of potential benefits for GPRA; 
and 

• Continuing to conduct and build upon the transparent oversight and 
performance management initiated by Congress and the Administration. 

EIA and DOC data sources are publicly available. Trade publications are available 
on a subscription basis. BTP output information is contained in various reports and 
memoranda. 

Calculations are based on assumptions of future market status, equipment or 
technology performance, and market penetration rates. These assumptions can be 
verified against actual performance through technical reports, market survey and 
product shipments. 
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Residential Buildings Integration 
SBIR/STTR 

Residential Buildings Integration 


Residential Buildings Integration 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY 2010 

FY20II 

21,900 

39,194 

38,126 

0 

806 

874 

21,900 

40,000 

39,000 


Description 

The long-term goal of the Residential Buildings Integration (RBI) subprogram is to develop cost 
effective, production ready systems in five major climate zones that result in houses that produce as 
much energy as they use on an annual basis. This Zero Energy Building (ZEB) initiative, referred to as 
the Zero Energy Home (ZEH) initiative in residential sector research, is bringing a new concept to 
homebuilders across the U.S, A ZEH combines state-of-the-art, energy efficient construction and 
appliances with commercially available renewable energy systems such as solar water heating and solar 
electricity. This combination can result in a net zero energy consumption. A ZEH, like most houses, is 
connected to the utility grid, but with its reduced energy needs and renewable energy systems a ZEH can 
give back as much energy to the utility as it takes over the course of a year. This ZEH also has a cost 
component goal of net zero financial cost to the homeowner. The annual energy savings in utility bills 
will offset the annual financing cost of ZEH energy efficiency upgrades. In addition, BTP will conduct 
research in multi-family housing. Builders Challenge deployment activities, and R&D for energy 
efficient improvements in existing homes. 

Benefits 

RBI R&D activities will provide the energy technologies and solutions that will catalyze a 70 percent 
reduction in energy use of new residential buildings that when combined with onsite energy 
technologies result in ZEH by 2020 and when adapted to existing homes results in a significant 
reduction in energy use. These activities and outputs lead directly to decreased energy use in homes and 
reduced homeowner energy bills. BTP activities also lead to investment in National Laboratories and 
R&D projects contributing to the deployment of science and basic research to create the energy 
technologies of the future. 
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Detailed Justiflcation 


Residential Buildings Integration 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


21,900 


39,194 


38,126 


In order to achieve the technical capability for ZEH^ by 2020, BTP will develop integrated cost-effective 
whole-building strategies to reduce the energy consumption of residential buildings by 70 percent 
(compared to the Building America Benchmark^), and provide energy for the remaining 30 percent 
through the use of integrated onsite power systems. Building America demonstrates strategies to achieve 
ZEH on a production basis by building community subdivisions which will reduce whole-house energy 
use in new homes by an average of 50 percent by 2015 and 70 percent by 2020 (compared to the Building 
America Benchmark).*^ 

To ensure meeting the performance goals, Building America specified the following interim performance 
targets for completion of technology package research reports for new homes in each climate region, 
shown below. The annual performance goals will be evaluated and adjusted due to market conditions and 
the degree of technical complexity involved in developing solutions for each climate. 


Residential Integration Performance Targets by Climate Zone 


Target 

(Energy 

Savings') 

Marine 

Hot-humid 

Hot/Mixed Dry 

Mixed Humid 

Cold 

30% 

2006 

2007 

2005 

2006 

2005 

40% 

2008 

2010 

2007 

2010 

2009“ 

50% 

2012 

2013 

2011 

2013 

2014 

70% 

2017 

2016 

2015 

2017 

2018 

ZEH* 

2020 

2020 

2019 

2020 

2020 


“ ZEHs integrate energy efficiency gains with onsite renewable power solutions at net zero financial cost to the homeowner to 
achieve the final goal of an annual net ZEH. 

Whole house energy savings for all residential end uses are measured relative to the BA Research Benchmark Definition 
(Building America, Building America Research Benchmark Definition, Version 3.1, November 11, 2003, NREL: 
www.buildingamerica.gov) 

' Building America is a private/public partnership that conducts research on energy solutions for new and existing homes on a 
cost shared basis with major stakeholder in the homcbuilding industry. Building America combines the knowledge and 
resources of industry leaders with DOE’s technical capabilities. Together, they act as a catalyst for energy efficient change 
in the home-building industry. Industry partners provide all costs for equipment, construction materials and construction 
labor used in research projects. 

Whole house energy savings for all residential end uses arc raeasiued relative to the Building America Benchmark 
(Hendron, R., NREL: Building America Research Benchmark Definition. December 2008). 

^ Cunent projection is for five cold climate case studies to be completed in 2009. However, due to the economic slowdown 
and reduction in single family and multifamily new housing starts, completion of one or more cold climate case studies will 
be completed in 2010. 

' Table reflects the energy efficient component of the ZEH goal and renewable energy systems integration. While 70 
percent efficiency targets are expected by 2015 to 2018, additional research and time (with 2020 as a target) are needed to 
provide the remaining 30 percent through the integration of onsite renewable energy systems. 
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(dollars in thousands) 



Research at the 40 percent efficiency level for all climates was completed in FY 2010. In FY 201 1, BTP 
will complete research at the 50 percent efficiency level for the hot/mixed dry climate. A major 
economic factor that might impede BTP from reaching its performance goals is the current state of the 
housing market. New home starts are down, slowing deployment of new technologies since the final 
stage of BTP’s deployment efforts involve finding builders willing to construct a cluster of houses using 
the efficient design packages, Without new home construction, dissemination of finalized real-world 
tested design suites will be hindered. Specific climate zone targets may be adjusted due to market 
conditions and the degree of technical complexity involved in developing solutions for each climate. 

In addition to the Building America activities, the National Builder’s Challenge is designed to support 
America’s homebuilding industry in its efforts to design, build, and sell 220,000 high performance homes 
by FY 2012. In FY 201 1, BTP will increase researeh and deployment of energy efficiency within 
existing homes by designing activities with local governments to help expand the availability of low cost 
financing for energy retrofits (e.g. using Energy Service Companies’ experience). BTP will also work 
with retailers to promote energy efficient home remodeling and retrofits through innovative financing. 
Outreach and educational efforts will be expanded by developing guidance for energy audits at the time 
of home resale, including appropriate training materials for real estate agents and lenders. The RBI 
subprogram performs an additional integral function within BTP by evaluating R&D in light of the 
market to further guide effective decision making within a shifting market context. 

Additionally, BTP will invest in collaborative research with the Solar Energy Program to reduce barriers 
to the installation, integration, and operation of solar systems on homes and buildings. BTP efforts will 
focus on the building/solar energy system interface and maximizing the amount of energy from the solar 
energy system that is actually delivered to meet electricity needs in the home. 

In addition, RBI funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, pilot deployment studies and other analyses. 

SBIR/STTR 0 806 874 

In FY 2009 and FY 2010, no funding was transferred to the SBIR and STTR programs. The FY 201 1 
amount shown is the estimated requirement for the continuation of the SBIR and STTR program. 

Total, Residential Buildings 

Integration 21,900 40,000 39,000 
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Explanation of Funding Changes 

FY 201 1 vs. 
FY2010 
($ 000 ) 

Residential Buildings Integration 

The reduction in funding is due to a down-select of ZEB R&D projects to focus on only 
the most promising efficient technologies and processes in new building construction. 

This change allows for an increasing emphasis in the outyears on retrofit R&D to address 

the existing housing stock. -1,068 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities and projected allocation among activities. RBI related SBIR/STTR 

funding increases from $806 in FY 2010. +68 

Total Funding Change, Residential Buildings Integration -1,000 
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Commercial Buildings Integration 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY201I 


Commercial Buildings Integration 

32,057 

38,290 

38,290 

SBIR/STTR 

0“ 

710 

710 

Total, Commercial Buildings Integration 

32,057 

39,000 

39,000 


Description 

Sections 421 and 422 of EISA reauthorized the activities of the Commercial Buildings Integration 
subprogram, and specifically directed the establishment of a Net-Zero Energy Commercial Building 
Initiative (CBI). DOE launched the CBI on August 5, 2008, and is implementing a comprehensive 
program to achieve the CBI goals of developing and disseminating technologies, practices, and policies 
for the development and establishment of zero net energy commercial buildings for: (1) any commercial 
building newly constructed in the U.S. by 2030; (2) 50 percent of the commercial building stock of the 
U.S. by 2040; and (3) all commercial buildings in the U.S. by 2050.'’ The comprehensive program may 
include; 

■ R&D on building science, design, materials, components, equipment and controls, operation and 
other practices, integration, energy use measurement, and benchmarking; 

• Pilot programs and demonstration projects to evaluate replicable approaches to achieving energy 
elFicient commercial buildings for a variety of building types in a variety of climate zones; 

• Deployment, dissemination, and technical assistance activities to encourage widespread adoption of 
technologies, practices, and policies to achieve energy efficient commercial buildings; 

■ Other RD&D, and deployment activities necessary to achieve each goal of the initiative; 

• Development of training materials and courses for building professionals on achieving cost-effective 
high performance energy efficient buildings; 

■ Development and dissemination of education materials to share information on the benefits and cost- 
effectiveness of high performance energy efficient buildings; 

■ Support of code-setting organizations and State and local governments in developing minimum 
performance standards in building codes that recognize the ready availability of many technologies 
utilized in high-performance energy efficient buildings; 

■ Development of strategies for overcoming the split incentives between builders and purchasers, and 
landlords and tenants to ensure that energy efficiency and high-performance investments are cost- 
effective on a lifecycle basis; and 


’ SBIR/STTR funding transferred in FY 2009 includes a reduction of $842,500 for the SBIR program and $101 ,000 for the 
STTR program. 

” EISA, Section 422(c) 
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■ Development of improved means of measurement and verification of energy savings and 
performance for public dissemination.® 

Benefits 

By the end of FY 201 1, Commercial Buildings Integration R&D activities, in collaboration with 
industry, will develop, document, and disseminate a complete set of 16 technology packages that 
provide builders energy efficient options to meet their complex performance demands. These packages 
will enable the achievement of a 30 percent (12 packages) or 50 percent (four packages) reduction in the 
purchased energy use in new, small to medium-sized commercial buildings relative to ASHRAE 90.1- 
2004, Commercial Buildings Integration will also complete five retrofit and five new commercial 
buildings case studies (that achieve at least 30 and 50 percent increase, respectively, in energy efficiency 
relative to the ASHRAE 90. 1-2004 benchmark) with five year or less payback. These activities and 
outputs lead directly to decreased energy use in commercial buildings and reduced energy bills for 
American businesses, with direct benefits to U.S. economy. 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Commercial Buildings Integration 32,057 38,290 38,290 

The CBl subprogram is an integral part of the BTP program which evaluates research in the context of 
the buildings market. The organization of the CBI involves significant engagement of private sector 
companies, public, non-government and trade organizations through Commercial Building Energy 
Partnerships, formally recognized green building partnership consortia, and a competitively selected 
CBI supporting consortium. As directed by EISA, BTP consults with the supporting partnership 
consortium and others to establish priorities and plans for the CBI. Based on those plans, BTP is 
executing a program of high-value RD&D and technology deployment, and also engages the 
commercial buildings industry, manufacturer and supplier base, financial institutions, and stakeholder 
organizations in overcoming regulatory and market barriers to the adoption and use of the 
technologies, practices, tools, and techniques being developed. Commercial Building Energy 
Partnerships for Retailers, Commercial Real Estate (owned and leased, hospitality), and Institutions 
(higher education. State, and local government) are vehicles for peer assistance, technology 
procurements, and sharing of technology assessments and best practices. In FY 2011, BTP proposes 
to transfer the existing Rebuild America activity and combine it with efforts conducted under 
Commercial Buildings Integration. This effort would continue to focus on EnergySmart Hospitals. 
BTP is also providing cost-shared research and technical assistance on a competitive basis to 
Commercial Building Partners. Commercial Building Partners are comprised of business entities with 
building portfolios of significant square-footage that regularly engage in new construction, and also 
implement retrofit of existing buildings on a regular basis. Commercial Building Partners have 


“EISA, Section 422(d) 
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(dollars in thousands) 


FY 2009 


FY2010 


FY20n 


committed to a building retrofit that reduces energy use by 30 percent, and the design of a prototype 
new building at 50 percent reduced energy use, relative to ASHRAE 90.1-2004. Building Partners 
activities enable the development of an in-depth understanding of the technical challenges and gaps, 
market factors and barriers, and business cases and obstacles associated with achieving CBI goals. As 
the CBI progresses, retrofit and prototype savings targets will be increased to reflect research 
successes and availability of new and advanced technologies, tools, and practices. In addition to 
Commercial Building Partner activities, BTP is engaging the full spectrum of research performers (i.e. 
National Laboratories, universities, and private sector companies) in cost-shared research needed to 
develop technologies, tools and practices required to meet the long-term CBI goals. 

Commercial Building Design Technology Packages Performance Targets 


(fiscal year) 


Characteristics 

Units 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

Small and Medium 
Sized Commercial 
Building Design 
Technology 

Packages 

30% 

Energy 

Savings 

0 

1 

1 

2 

4 

4 






Commercial 

Building Design 
Technology 

Packages 

50% 

Energy 

Savings 

0 

0 

0 

0 

0 

0 

4 





Case Studies 
(Retrofit) 

30% 

Energy 

Savings 

0 

0 

0 

0 

■ 

■ 

■ 

5 

10 

10 

10 

Case Studies (New 
Buildings) 

50% 

Energy 

Savings 

0 

0 

0 

0 

0 

0 

0 

5 

10 

10 

10 


In FY 2011, BTP will continue work on the development of retrofit and new buildings case studies 
that will help drive a net cost-effective increase (50 to 70 percent) in commercial building energy 
efficiency over ASHRAE 90.1-2004. The Commercial Building Design Team will develop a case 
study final report documenting all findings to include energy savings, redesign costs, and payback 
period for each building constructed or retrofitted. These reports will be of laboratory technical 
quality and peer-reviewed for public distribution. FY 2011 represents the first year of production of 
the case studies, with 10 expected completions (five retrofit and five new construction). 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 

SBIR/STTR 0 710 710 

In FY 2009, $487,000 and $59,000 were transferred to the SBIR and STTR programs respectively. 
The FY 2010 and 2011 amounts shown are estimated requirements for the continuation of the SBIR 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


and STTR program. 

Total, Commercial Buildings Integration 32,057 39,000 39,000 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

Commercial Buildings Integration 

No change. 0 

SBIR/STTR 

No change. 0 

Total Funding Change, Commercial Buildings Integration 0 
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Emerging Technologies 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY 2010 1 

1 

FY2011 


Emerging Technologies 




Lighting R&D 

24,056 

25,652 

26,809 

Space Conditioning and Refrigeration R&D 

3,329 

9,000 

8,773 

Building Envelope R&D 

8,652 

16,000 

18,521 

Analysis Tools 

3,149 

5,500 

5,557 

Solar Heating and Cooling® 

3,710 

6,500 

7,311 

Energy Innovation Hub: Energy Efficient Building Systems 

Design^’ 

0 

22,000 

24,300 

SBIR/STTR" 

0 

1,348 

1,427 

Total, Emerging Technologies 

42,896 

86,000 

92,698 


Description 

The long-term goal of the Emerging Technologies subprogram is to develop cost effective advanced 
technologies (e.g., lighting, windows, and space heating and cooling) for residential and commercial 
buildings. Research focuses on developing technologies to support the residential and commercial 
building goal of reducing total energy use in buildings by up to 70 percent, BTP is actively analyzing 
technology advancement in areas that will be required to reach ZEB goals and using this analysis to 
inform the continued direction of the program and corresponding funding needs. When coupled with 
research to integrate onsite renewable energy supply systems into commercial and residential buildings, 
the improvement in component and system energy efficiency, will establish the technologies from which 
to package marketable net zero energy designs. 

The Emerging Technologies subprogram focuses on: 

■ Lighting R&D: Solid State Lighting (SSL) with long term efficiencies with the technical potential to 
approach 200 ImAV, compared to most conventional technologies with maximum efficiencies in the 
85 to 1 1 5 Im/W range; 

■ Space Conditioning and Refrigeration R&D: Heating and cooling systems with the technical 
potential to reduce annual heating, ventilation, and cooling (HVAC), dehumidification and water 
heating energy consumption by 80 percent aligned with advanced technology performance 
requirements of the Residential Buildings Integration subprogram; 

“ Transferred from the HERE Solar Energy Program in FY 2009. 

In FY 2010 the Secretary exercised the option provided in FI.R.3183 to ftmd two Energy Hubs for a total of $44M using 
funds appropriated for Facilities and Infrastructure construction and infrastructure projects. As per conditions of this 
exercising option, a commensurate amount of Recovery Act resources was transferred to the Facilities and Infrastructure 
line to support the critical construction and infrastructure requirements at NREL. 

‘ SBIR/STTR funding transferred in FY 2009 includes a reduction of $842,500 for the SBIR program and $101,000 for the 
STTR program. 
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• Building Envelope R&D: Advanced windows that incorporate advanced insulation materials and 
dynamic solar control, which have the potential to become net energy producers in many climates by 
harvesting passive heating, while dramatically reducing peak cooling loads; 

• Analysis Tool: Rating and simulation tools, such as EnergyPlus, with full capabilities to model 
whole-building integration of emerging energy-efficiency technologies and renewable energy 
systems into building design and operation; 

■ Solar Heating and Cooling: Technologies to support the thermal energy needs of a ZEB such as 
building end uses that can be met by solar thermal technologies, including domestic water heating, 
space heating, and space cooling; and 

■ Energy Innovation Hub - Energy Efficient Building Systems Design: Integrating smart materials, 
designs, and systems to tune building functionality for increased conservation of energy and well 
managed usage of lighting, heating, air conditioning, and electricity. 


Benefits 

Emerging Technologies activities will accelerate the introduction of highly efficient technologies and 
practices for both new and existing residential and commercial buildings. The Emerging Technologies 
activities support the BTP goals through R&D of advanced lighting, building envelope, windows, space 
conditioning, water heating and appliance technologies and analysis tools. Without advanced 
components and subsystems, such as the SSL technologies developed in the Emerging Technologies 
activities, the goal of ZEB will not be met. A more detailed synopsis of specific benefits arising out of 
the individual technologies within the Emerging Technology subprogram can be found in a particular 
technology’s detailed justification section. 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


Lighting R&D 24,056 25,652 26,809 

The goal of the Lighting Research and Development activity is to achieve lighting technologies with 
double the efficacy of today’s most efficient lighting sources, linear and compact fluorescents.“ The 
primary target is SSL devices and technologies, both inorganic light emitting diodes (LEDs) and organic 
light emitting diodes (OLEDs), that can produce white light with efficacies in excess of 1 60 ImAV in 
commercial products, with an interim target of 126 ImAV projected for laboratory devices by 2012.’’ 
White light is the standard of measure for a successful LED and OLED prototype because when creating 


® Linear fluorescent lamps offer efficacies as high as 80 Im/W. Compact fluorescent lamps, a derivative of this technology, 
are less efficient (approximately 60 Im/W); however still offer a four-fold improvement over traditional incandescent bulbs. 

^ For SSL technologies, the performance target is focused on the energy efficiency rating “efficacy,” of the device measured 
in ImAV of energy consumed. Several lighting products, including fluorescent lamps and incandescent reflector lamps, are 
regulated using an efficacy target. The efficacy projections for SSL are generated for laboratory devices because the Lighting 
R&D portfolio does not have direct influence over commercially offered products. 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


lighting for general purposes, it is important to create light that spans the entire spectrum, which white 
light does. The anticipated rate of performance for LEDs is shown in the following diagram. 


Efficacy Projection for White-Light SSL Laboratory Devices (Projections 2005 to 2012) 



Fiscal Year 


This projection is translated into point values in the following table, with the five-year target milestones. 


Point Values of Efficacy Projections for White-Light SSL Laboratory Devices 


(fiscal year) 


Characteristics 

Units 

2003 

(baseline) 

2005 

2006 * 

1 

2007 

2008 

2009 1 

! 

2010 

2011 

2012 

2013 

2014 

SSL 

LmAV 

30 

65 

79 

95 

101 

no 

120 

123 

126 

129 

130 

Performance 

Targets 

Actual 


48 

65 

79 

95 

107 

117 







The R&D agenda of the SSL activities is established through an annual consultative process with general 
lighting industry, compound semi-conductor industry, universities, research institutions. National 
Laboratories, trade organizations, other industry consortia, and the Next Generation Lighting Industry 
Alliance (DOE’s competitively selected SSL Partnership). A majority of the tasks are competitively bid 
and awarded to entities with proposals that meet these priorities and the SSL portfolio’s stated objectives. 
The SSL activity classifies projects into three R&D classes: LED Core Technology, Product 
Development, and Manufacturing Improvements. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


The SSL portfolio currently funds nine core priority R&D topics and eleven Product Development priority 
R&D topics," In addition, the first round of the Manufacturing R&D has been released. Each year, R&D 
topics are reviewed for progress, completion of topical areas, new topics to start, and advice from the 
Alliance and the research community. The R&D topics are reprioritized for each annual solicitation. 


FY 2011 focuses include: 


• Core Technology Research: Applied research for technology development, with particular emphasis 
on meeting efficiency, performance, and cost targets; 

• Product Development: Using the Icnowledge gained from basic or applied research to develop or 
improve commercially viable materials, devices, or systems; and 

■ Manufacturing Improvement: Accelerating SSL technology adoption through manufacturing 
improvements that reduce costs and enhance quality. 


In FY 201 1, the program will continue the SSL R&D projects that have demonstrated progress and 
completed a peer review. These project topical areas are identified in the table below 


SSL R&D Topics 





Topic 

LEDs 

OLEDs 

Current R&D 

Future R&D 

Current R&D 

Future R&D 

Core; 

• Phosphors 

• Semiconductor 
materials 

• Defect Physics 

• Light extraction 

• Substrates, buffers 
and wafers 

• Alternative 

Structures 

• Encapsulating and 
packaging 

• Fabrication of 
component 
prototypes 

• Novel Materials 

• New architectures 

• Light extraction 

• Improved charge 
injection 

• Transparent 
electrodes 

• Encapsulating materials 

• Material/structures evaluation 

• Substrate materials 

• Down conversion materials 

• Modeling of material principles 

• Electrodes and interconnects 

• Fabrication and patterning 
techniques 


^ For further information on the SSL R&D Pathways, as discussed at the SSL Workshop by the research community and 
documented in the Multi-Year Program Plan FY 2009 - FY 2014, see the SSL website: (www.ssl. energy. govt 
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(dollars in thousands) 


FY 2009 

FY2010 ,FY2011 

Product Development; 

• Luminaire life 
and performance 

• Optical coupling 
and modeling 

• Packaging 

• Manufactured 
materials 

• Thermal design 

• Materials in 
devices 

• Light extraction 
from devices 

• Electronic 
development 

• Fabrication and 
manufacturing 
challenges 

• Device architectures 

• Mechanical design 

• Application of 
materials in 
fabrication 

• Applied light 
extraction 

• Manufacturing 
process optimization 

• Device 
encapsulation and 
packaging 

• Surface modification techniques 

• Demonstration architectures 

• Simulation tools for devices 

• Power spreading and driver 
electronics 

• Luminaire design 

• Synthesis manufacturing scale- 
up 

• Tools for manufacturing 



• Epitaxial growth 


• Production of OLED lighting 



tools and processes 


prototypes 



• LED chip 


• Paths to high volume 

3 


manufacturmg 


manufacturing of OLED devices 

<2 


• Automated LED 



s 


packaging 





• LED luminaire 





manufacturing 




Activities will continue to analyze and address barriers to enable market introduction and 
commercialization of technologies resulting from these research projects, Included in this is activity is the 
Bright Tomorrow Lighting Prize (L Prize), the first government-sponsored technology competition 
designed to spur lighting manufacturers to develop high-quality, high-efficiency SSL products to replace 
the common light bulb. 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic and other analyses. 

Space Conditioning and Refrigeration R&D 3,329 9,000 8,773 

Space conditioning systems, which have transformed the 20* Century by enabling building users to 
become more productive and comfortable, will continue to play a critical role in achieving BTP’s ZEB 
goal. Space conditioning equipment for residential and commercial buildings consumes approximately 
32,5 percent of the total energy used in buildings and is the most important contributor to summer peak 
electricity demand,” 

Although the energy efficiency of HVAC equipment has increased substantially in recent years, new 
approaches and technologies are needed to continue this trend. The dramatic reductions in HVAC energy 
consumption necessary to support ZEB goals require a systems-oriented approach. This approach 

^ 2009 Buildings Energy Data Book, U.S. Department of Energy, November 2009. 
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(dollars in thousands) 


FY2009 


FY 2010 


FY2011 


characterizes each element of energy consumption, identifies alternatives, and determines the most cost- 
effective combination of options. Therefore, the first task in this effort will involve system 
characterizations, identification of necessary upgrades to analysis tools, and an assessment of cost and 
performance of alternative solutions. 

To achieve ZEBs, the Space Conditioning R&D activity will reduce the energy consumption of 
commercial HVAC and residential water heating equipment by 80 percent over baseline levels by 2020. 


Space Conditioning System Performance Goals 


Characteristics ! 

2004 Status 

2007 Target 

2010 

Target 

2020 

Target 

Annual Residential HVAC, Water Heating and Dehumidification 
Energy Consumption Reduction vs. Building America benchmark 
(demonstrated product) 

Baseline 

25% 

50% 

~ 

Annual Residential Water Heating Energy Consumption Reduction 
vs. Building America benchmark 

Baseline 

- 

- 

80% 

Annual Commercial HVAC Energy Consumption Reduction vs. 

Baseline 

_ 

_ 

80% 


2004 Baseline 


In FY 201 1, BTP will continue the development of an air-to-air integrated heat pump system that can 
meet the air heating, cooling, dehumidifying, ventilating, and water heating requirements of a tight- 
envelope mechanically ventilated near-ZEH, and the development of a ground-source integrated heat 
pump (GS-IHP). New strategies for achieving ZEH/ZEB will also be assessed, looking at the contribution 
to ZEH/ZEB, as well as overall market potential. These strategies will include novel ways of integrating 
highly efficient space conditioning and water heating, while also insuring comfort through proper 
ventilation and humidity control. Strategies which are essential to achieving ZEH, but which also have 
widespread application potential to existing buildings will be a particular focus of the research. 

In FY 2011, BTP will start looking into affordable advanced materials, components, refrigeration cycles 
and systems that improve system energy consumption (including CO 2 systems), as well as non-vapor 
compression technologies with humidity control to reduce the energy consumption of HVAC, 
dehumidification and water heating equipment by 50 to 80 percent over baseline levels. In addition, BTP 
will work on retrofit technologies, application of nanotechnology to AC component design, development 
of zero-global warming potential refrigerants, development of next-generation residential water heaters at 
a cost effective price premium with multi-functional capabilities, development of integrated end-use 
appliances, and identification of the most promising target technologies and components in miscellaneous 
electric loads to reduce energy consumption by 30 percent. 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 
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(dollars in thousands) 
FY2009 I FY 2010 T 


Building Envelope R&D 


8,652 


FY2011 

16,000 18,521 


Window Technologies 

Window performance will also be vital to reaching residential and commercial buildings goals. 
Development of cost effective, highly efficient and dynamic glazing and fenestration systems for all 
building types throughout the U.S. will require a portfolio of technologies matched to those types and 
climatic conditions. The table below lists the performance measurement targets for the windows element. 
All performance measurements are relative to historical baselines that were set as the baseline for new 
construction in 2003. 

Windows Performance Goals 
Percent Reduction in Energy Use* 


Characteristics 

2003 Status 

2007 

Target 

2010 

Target 

2015 

Target 

2020 

Target 

Energy Consumption Improvement 

Base ENERGY 
STAR (Low E) 

20-30% 

30-40% 

40-50% 

40-60% 


* These percentage reductions will only be considered complete after meeting technical performance requirements such as 
incremental price/sq. ft., size (sq. ft.), visual transmittance, solar heat gain coefficient, durability (American Society for Testing 
and Materials Tests), U-value, and incremental cost $/sq. ft. 


In FY 201 1, BTP will continue competitive fundamental science research to develop the second 
generation of materials, chemical engineering applications, and advanced manufacturing processes that 
can offer “leap frog” reductions in the cost of dynamic windows while maintaining a high level of 
reliability and durability with a broad range of optical properties. The second generation of dynamic 
windows is targeted to enter the market between 201 1 and 2015 with substantially lower consumer prices. 
These initial second generation product offerings will not meet DOE long term price goals for ZEBs by 
2020 and 2025 unless this research is conducted. The program will also work on cost effective RIO (U 
value of 0. 1 0) highly insulating windows. These products are needed for colder climates with high solar 
heat gain which may be most viable in a vacuum glazing product. 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 

Thermal Insulation and Building Materials 

The Building Envelope element will contribute to ZEB goals by advancing a portfolio of new insulation 
and membrane materials, including improved exterior insulation finishes, with both residential and 
commercial wall applications. The next generation of attic/roof systems integrating thermal mass, 
ventilation and advanced insulated roof structures will be applied to the residential new construction 
market. 

Reducing energy losses through the building enclosure will contribute significantly to DOE’s attainment 
of a practical ZEB. In pursuit of the next generation of attic/roof systems that will save 50 percent energy 
over the Building America baseline, BTP will continue the integration and optimization of key 
technologies including cool roofs, thermal mass, radiant barriers, and above deck ventilation. From FY 

Energy Efficiency and Renewable Energy/ 

Building Tecfanologies/Emerging Technologies FV 2011 Congressional Budget 

Page 327 


54928A 


3/15/2010 





1239 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


2007 through FY 2009, peak heat flux through the roof was reduced by 90 percent in a test facility. 
Completions of the validation of optimized technologies for energy and cost performance in a whole 
house side-by-side demonstration with detailed monitoring in a hot climate zone were a significant effort 
in FY 2010. Developmental systems will further be refined for mixed and cold climates, and evaluation in 
multiple, more challenging climate zones will be initiated and completed in FY 201 1. Dynamic roof 
surfaces will be refined and further analyzed in FY 20 1 1 , providing cool roofs in summer and harvesting 
passive heating in winter. 

The table below lists the performance goals for Thermal Insulation activities. All performance 
measurements are relative to historical baselines that were set as the Building America regional baseline 
for new constmction. Achieving cost-effectiveness and durability are critical aspects of these targets. 
Research will be conducted to develop an accelerated performance rating for cool roofs from the current 
requirement of three years to six months, allowing for faster introduction of new iimovative products in 
the marketplace. The “aged” performance rating is critical because all roofs get soiled, which reduces 
their energy performance over time and ratings provide realistic energy savings potential. Cool roof 
materials reflect more heat than standard materials, and thus lower thermal conduction into buildings, 
decreasing air conditioning requirements and providing additional benefits of urban heat island mitigation 
in hot climates. 


Thermal Insulation and Materials Performance Goals 


Characteristics 

2004 Status 

(units: R- 
Value*) 

2007 Target 
(units: R-Value*) 

2010 Target 
(units; R-Value*) 

2015 Target 

1 (units: R-Value*) 

Advanced attic/roof system 

30 

35 

Dynamic annual 
performance equal to 
conventional R-45 

Improved dynamic 
annual performance at 
no extra cost 

Wall insulation 

10 

Dynamic annual 
performance equal 
to conventional R- 
20* 

Dynamic annual 
performance equal to 
conventional R-25'’ 

Improved dynamic 
annual perfonnance at 
no extra cost 


* R-value measures the resistance to heat flow for a material. The higher the R-value, the better walls and roof will resist the 
transfer of heat 

BTP is developing advanced envelope materials in response to needs identified in the Residential 
Buildings and Commercial Integration activities. In FY 201 1 , dynamic membranes will be further 
analyzed and evaluated in cooperation with private industry as a result of prior fundamental material 
science research and partnerships. The membranes will allow for greater performance of insulation while 
eliminating moisture issues. Whole house, full scale applications for insulation with phase change 
materials that offer thermal mass effects to dramatically reduce peak loading were evaluated in a mixed 
climate zone in FY 2009. In FY 201 1, large scale whole house side by side evaluations will continue to 
be conducted in multiple climate zones. Fundamental research on basements for both existing and new 


Interim target NOT subject to cost constraints and may not be in commercial production. 

Subject to no additional operating cost, within the traditional 3.5-in. wall dimension, with acceptable durability 
characteristics. 
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(dollars in thousands) 



construction begun in FY 2010 will also be continued. 

Analytical studies on cool roofs report very large carbon mitigation potential through the direct rejection 
of heat from urban surfaces. However, these claims have not yet been validated. In FY 2010, BTP began 
working with an international scientific panel on a comprehensive research plan. In FY 201 1, increased 
funding will allow this research plan to be initiated along with policy analysis for carbon mitigation from 
applications which are uneconomic for the property owner (roofs, roadways, and parking areas). 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 

Analysis Tools 3,149 5,500 5,557 

Similar technologies and design approaches will be applied to improve the performance of existing 
buildings to accompany ZEB goals related to new constmction. The ZEB goals cannot be met through 
research alone to significantly improve the performance of components (e.g., windows, appliances, 
heating and cooling equipment, and lighting). 

Meeting the goals also requires a revolutionary approach to building design and operation that can achieve 
up to 70 percent reductions in load, coupled with careful integration with onsite renewable energy 
supplies as well as thermal and electrical storage. Building energy performance, particularly in ZEB, is 
the result of interactions among many elements including climate (outdoor temperature, humidity, solar 
radiation and illumination); envelope heat and moisture transfer; internal heat gains; lighting power; 
HVAC equipment; controls; thermal and visual comfort; and energy cost. These complex interactions 
cannot be understood and quantified without simulation tools. For example, the effect of dimming 
controls on the electric lights with daylighting includes reductions in lighting electricity use and heat gain 
from lights. Lower heat from lights reduces cooling use (amount depends on cooling equipment 
efficiency) and in the winter can significantly increase the heating energy. Thus, the annual impact of 
daylighting on energy use requires detailed calculations that consider these interactions.® This in turn 
requires powerful simulation tools that support evaluation of new ZEB demand-reduction and energy- 
supply technologies throughout building design, operation, and retrofit. 

In FY 201 1, BTP will continue to develop, improve, verify, and maintain software packages for 
researchers, engineers, architects, and builders who design or retrofit buildings to be energy efficient and 
comfortable. BTP will also conduct research on, and incorporate additions to, EnergyPlus whole-building 
energy simulation software to allow building designers, operators, owners, and researchers to evaluate 
technologies for substantially improving the energy efficiency of buildings and reducing energy costs 
while maintaining comfort. BTP will continue to focus on technologies, systems, and controls which are 
needed in low- and zero-energy buildings, incorporating new modules in EnergyPlus versions which 
specifically support BTP residential and commercial building research, design, analysis and retrofit of 
low- and ZEBs. EnergyPlus module development research will focus on the top 30 to 40 features, 
completing new capabilities for recent state-of-the-art fenestration and envelope, daylighting, building 
controls and management systems, innovative low-energy HVAC equipment and systems, fuel cell 

“ In a series of field evaluation case study reports, NREL found that simulation tools were one of the essential elements for 
tuning the building design as well as the operating building performance [Paul A. Torcellini, Ron Judkoff, and Drury B. 
Crawley, “Lessons Learned: High-Performance Buildings,” ASHRAE Journal, September. 2004]. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


systems, and renewable energy technologies such as solar and wind, as well as assist with building code 
development. 

In addition, these fiinds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 


Solar Heating and Cooling (SH&C) 3,710 6,500 7,311 

The mission of SH&C is to provide the thermal energy needs of a ZEB. Building end uses that can be met 
by solar thermal technologies include domestic water heating, space heating, and space cooling. The 
overall goal is a 40 to 50 percent cost reduction of installed SH&C systems with a levelized cost of 
energy of S0.06 to 0.08/kWh over the life of the system by FY 2015.“ This is considered essential to 
attain the Building America Program's goal of ZEB by FY 2020 at neutral cost, whereby the added 
amortized cost of new home construction for energy efficiency and renewable energy measures are 
absorbed by the increased energy savings. 

Activities for Solar Heating & Cooling (SH&C) in FY 201 1 will include research on exemplary low-cost 
solar water heating systems for ZEH in cold climates and the development of prototype systems; R&D of 
combined solar heating, cooling, and water heating systems that utilize seasonal storage to achieve high 
solar fractions; continued development of dehumidification applications for combined PV/thermal 
systems for ZEH; and support of a solar rating and certification system. In addition, coordination with the 
Solar America Showcases project of the Solar Energy Program and the prototype house evaluation 
process of the Building America program will accelerate deployment of solar thermal technologies into 
the marketplace. SH&C will also leverage research activities with similar R&D conducted through the 
lEA SH&C Program, including the development of advanced solar thermal testing and internationally 
harmonized and accepted certification procedures for solar collectors and systems. 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 

Energy Innovation Hub: Energy Efficient 

Building Systems Design 0 22,000 24,300 

DOE initiated the establishment of a multi-disciplinary Energy Innovation Hub (Hub) to address the basic 
science, technology, economic, and policy issues hindering the ability to become energy secure and 
economically strong, while addressing climate change and reducing GHG emissions. The main focus of 
this Hub is to push the current state-of-the-art energy science and technology toward fundamental limits 
and support high-risk, high-reward research projects that produce revolutionary changes in how the U.S. 
produces and uses energy. 

The Hubs is inspired by the Bell Labs research model, which produced the transistor, the building block 
of modem computers. Their objective is to focus a high-quality team of researchers on a specific question 
and encourage risk taking that can produce real breakthroughs, as opposed to the typical, more cautious 
approach that can result in meaningful, but often only incremental, improvements to existing technology. 
DOE will encourage risk-taking by making the initial grant period five years, renewed thereafter for up to 


" Warm climates had a baseline of $0.12 to 0.14/kWh in 1999 and cold climates, on which research has just begun, have a 
baseline of $0.18 to 0.20/kWh with a base year of 2009. 
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(dollars in thousands) 
FY 2009 ^ FY2010 T 


FY 201 1 


10 years. Any funding after 10 years would be predicated on “raising the bar” above that needed for 
simple renewal. 

In FY 201 1, BTP will continue developing an R&D Hub that focuses on energy efficient building systems 
design. This Hub will work on integrating smart materials, designs, and systems to tune building usage to 
better conserve energy, as well as maximizing the functioning of lighting, heating, air conditioning, and 
electricity to reduce energy demand. Areas of interest include improved exterior shell materials, 
membranes of energy efficient windows, insulation, improved approaches to building design, systems 
control, and energy distribution networks. 


SBIR/STTR 


0 1,348 1,427 


In FY 2009, $849,500 and $101,000 were transferred to the SBIR and STTR programs respectively. The 
FY 2010 and 201 1 amounts shown are estimated requirements for the continuation of the SBIR and STTR 
program. 

Total, Emerging Technologies 42,896 86,000 92,698 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

Lighting R&D 

Increased funding in FY 201 1 will focus on the most promising topic areas in progress 

as the next generation of projects. Existing projects will continue advancements in 

device efficacy, durability, manufacturing, and cost needed to reach a commercially 

viable white light with efficacies meeting the 160 Im/W goal. Efforts to analyze and 

address barriers to enable market introduction and commercialization of technologies 

resulting from these research projects will continue. +1,157 

Space Conditioning and Refrigeration R&D 

No significant change. "227 
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Building Envelope R&D 

Cooi roofs have the greatest eost effective energy saving potential in very hot climates 
with low levels of installed insulation. Thus, the areas with the greatest potential are 
outside of the U.S. Working with partners in countries and regions such as India, the 
Middle East, ASEAN, Africa, Australia, and Brazil, the program will provide 
technical support to help develop product rating and building code requirements to 
allow for greater potential for U.S. manufacturer investment. 

Analysis Tools 

The funding increase will support a number of new features implemented in 
EnergyPlus, as well as the implementation of least five additional new features. 

Solar Heating and Cooling Systems (SH&C) 

Additional funding will focus on combined solar heating, cooling, and water 
heating systems for ZEH, solar electric/solar thermal pathways to 
ZEH and improved manufacturing processes of enhanced, building-integrated 
SH&C products that are cost-effective and easy to install. Commercialization 
activities will be implemented that promote market transformation assistance for 
SH&C products and create community-based solar installation workforce training 
programs across the U.S. to broaden the Nation’s ability to provide quality solar 
installations, create new jobs and promote the expanded use of solar energy for a 
clean and reliable energy future. 

Energy Innovation Hub: Energy Efficient Building Systems Design 

The change in this line item reflects a continuation and ramp-up of efforts in the Hub’s 
second year of operation. 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 
program activities and projected allocation among activities. 

Total Funding Change, Emerging Technologies 


+2,521 

+57 


+811 

+2,300 

+79 

+ 6,698 
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Technology Validation and Market Introduction 
Funding Schedule by Activity 


Technology Validation and Market Introduction 
Rebuild America 
ENERGY STAR 
Building Energy Codes 
Solar Decathlon^ 

Total, Technology Validation and Market Introduction 


(dollars in thousands) 


FY2009 

FY2010 

FY20I1 

5,000 

1,000 

0 

7,484 

7,000 

10,000 

5,376 

9,000 

10,000 

3,400 

5,000 

0 


21,260 22,000 20,000 


Description 

Technology Validation and Market Introduction (TVMI) accelerates the adoption of clean and efficient 
domestic energy technologies, including ENERGY STAR and Building Energy Codes. ENERGY 
STAR is a joint DOE/EPA activity designed to identify and promote energy efficient products and 
buildings. Through its partnership with more than 7,000 private and public sector organizations, 
ENERGY STAR delivers the technical information and tools that organizations and consumers need to 
choose energy efficient solutions and best management practices. The Building Energy Codes activities 
support upgrading building industry model energy codes and standards, and their adoption, 
implementation and enforcement by State and local jurisdictions. 

The Rebuild America Program activity is proposed to be aligned with BTP Commercial Buildings 
Integration R&D activities to accelerate the adoption of advances in building integrated design, software 
tools, practices and advanced controls, equipment, and lighting. BTP will continue implementation of 
EnergySmart Hospitals and EnergySmart Schools. 

Benefits 

TVMI activities accelerate the adoption of clean, efficient, and domestic energy technologies. 

ENERGY STAR encourages the adoption of very efficient products through a large network of 
stakeholders using marketing and procurement tools and by training builders to retrofit existing homes. 
Building Energy Codes submits code proposals, supports the upgrading of model building energy codes, 
and provides technical and financial assistance to States to update, implement, and enforce their energy 
codes to meet or exceed model codes in support of Section 304 of ECPA, It also promulgates standards 
for manufactured housing as required by Section 413 of EISA. These activities and outputs increase the 
energy performance of newly constructed homes and conunercial buildings, targets consumers and assist 
them in reducing energy bills, and contribute to job creation in the construction industry. 


* Transferred to the HERE RE-ENERGYSE Program in FY 201 1 . 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Rebuild America 5,000 1,000 0 

The Rebuild America activities, e.g. EnergySmart Schools and EnergySmart Hospitals, will be 
realigned with the Commercial Buildings Integration activities in FY 2011. 

ENERGY STAR 7,484 7,000 10,000 

DOE will continue to raise the efficiency targets of ENERGY STAR products and support program 
enhancements as stated in the Memorandum of Understanding between DOE and EPA signed 
September 30, 2009. The DOE ENERGY STAR team will work with EPA to help promote currently 
labeled products. A two-pronged strategy will be deployed in FY 201 1 to support the portfolio of 
existing technologies: 1) developing and updating efficiency criteria including ENERGY STAR test 
procedures for products to keep the label relevant and meaningful in the market; and 2) working with 
EPA and participating manufacturers, retailers, and energy efficiency program sponsors on certification 
and product testing. 

The National Buildings Rating Program (NBRP) will provide guidance for energy retrofits of existing 
buildings based on state-of-the-art cost and performance data. It will also establish a comprehensive 
energy efficiency rating system for both residential and commercial buildings on a national scale. DOE 
will develop, validate, and update software tools for both asset and benchmark ratings in consultation 
with EPA. These tools provide information to owners on whole-building comparative energy use, while 
also providing decision assistance about retrofits. DOE will maintain all relevant databases used by the 
software tools and create data sharing mechanisms with EPA. EPA will establish ENERGY STAR 
criteria for buildings based on technical input from the DOE and the NBRP. 

In addition, these funds may be used to support efforts such as peer reviews, data collection and 
dissemination, and technical, market, economic, and other analyses. 

Building Energy Codes 5,376 9,000 10,000 

In FY 201 1, BTP will initiate analyses; support upgrading the next generation of ASHRAE 90.1 codes 
and set substantial new efficiency targets. Upgrades will include performance criteria based on size, 
internal functions, and envelope characteristics (beyond the current prescriptive criteria) permitting the 
next substantial increase in code stringency. DOE will conduct the analysis needed to support an 
increased code stringency of five percent in the next residential model building energy code [(the 2012 
International Energy Conservation Code (lECC)]. 

Efforts to improve the ASHRAE and lECC Codes must align with the existing cycles used by the two 
bodies to update their respective codes. The cycles include periods for new technical proposals, review, 
comment, and revision, and generally take three years. In previous revision cycles, both the ASHRAE 
and lECC codes have been improved incrementally at the rate of one to two percent per cycle. With 
increased emphasis on building energy codes, the current goal is to increase both ASHRAE and lECC 
codes by 30 percent over baseline in the ongoing revision cycle. Significant progress has been made 
towards these goals, with estimated increases of 10 to 1 1 percent for ASHRAE and 15 percent for 

Energy Efficiency and Renewable Energy/ 

Building Technologies/ 

Technology Validation and Market Introduction FY 2011 Congressional Budget 

Page 334 


54928A 


3/15/2010 



1246 


(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


lECC. These ongoing improvements contribute to reaching DOE’s goal of ZEB. 

DOE will also conduct analyses and publish determinations in the Federal Register as to whether each 
new edition of the baseline model codes will improve the energy efficiency of buildings. 

Determinations are to be issued within one year of the publication of the model codes. DOE will 
improve energy code compliance tools, integrating them with the design process and non-energy code 
enforcement. Technical assistance will be provided to States to adopt, update, implement, and enforce 
their energy codes to meet the 2009 lECC and Standard 90.1-2010, 

DOE will also propose standards for energy efficiency in manufactured housing that will meet or 
exceed the 2009 lECC. Manufactured housing codes will be updated within one year of each lECC 
code revision. 

In addition, these funds may be used to support efforts such as peer reviews; data collection and 
dissemination; and technical, market, economic, and other analyses. 

Solar Decathlon 3,400 5,000 0 

The Solar Decathlon is a high-profile university competition held in Washington, D.C. that promotes 
public awareness of highly efficient building technologies and ZEHs using solar energy. The 
competition fosters irmovation and encourages incorporation of new building technologies and design 
practices into engineering and architecture university curricula. As a result, the Solar Decathlon 
continues to be a successful workforce development program for thousands of college graduates. In FY 
201 1 the 20 selected universities will continue to refine their designs. The highly energy efficient 
buildings will be constructed and judged in 2012. 

Beginning in FY 201 1, the Solar Decathlon is proposed to be transferred to the RE-ENERGYSE 
Program, within which $5.0 million is included. 

Total, Technology Validation and Market 

Introduction 21,260 22,000 20,000 
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Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

Rebuild America 

The Rebuild America activities will be realigned with the Commercial Buildings 

Integration -1,000 

ENERGY STAR 

The increase in funds will be used to accelerate the development of test procedures 

for an increased range of products. In addition, the development of verification 

procedures will be accelerated to ensure the reliability of the ENERGY STAR label 

in the eyes of consumers. Developing test procedures and verification methods is a 

intensive process, but necessary as DOE begins doing more in-house testing and 

verification. +3,000 

Building Energy Codes 

The increase in ftmds will be directed to providing technical assistance to States 

required by Section 410 of the 2009 Recovery Act to adopt building energy codes. +1,000 

Solar Decathlon 

No funds are requested because the Solar Decathlon Program is proposed to be 

transferred from the Building Technologies Program to the RE-ENERGYSE 

Program in FY 201 1 . The focus within RE-ENERGYSE on educating future 

leaders to help develop affordable, abundant and clean energy is aligned with the 

Solar Decathlon’s goal of fostering innovation and encouraging incorporation of 

new technologies and design practices into university curricula. RE-ENERGYSE 

proposes to fund the Solar Decathlon at $5.0 million. -5,000 

Total Funding Change, Technology Validation and Market Introduction -2,000 
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Equipment Standards and Analysis 
Funding Schedule by Activity 


Equipment Standards and Analysis 
Total, Equipment Standards and Analysis 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 

20,000 

35,000 

40,000 

20,000 

35,000 

40,000 


Description 

The goal of the Equipment Standards and Analysis subprogram is to develop minimum energy 
efficiency standards that are technologically feasible and economically justified. In FY 201 1, DOE will 
continue to implement productivity enhancements that will allow multiple rulemaking activities to 
proceed simultaneously while maintaining the rigorous technical and economic analysis required by 
statute. 


Benefits 

Equipment Standards and Analysis activities lead to improved efficiency of appliances and equipment 
by conducting analyses and developing standards that are technologically feasible and economically 
justified. In 2011, BTP will issue 13 proposals and final mles for 1 1 product categories. Test procedures 
and energy conservation standards developed by this subprogram correlate directly to energy policy 
objectives such as increasing energy savings, reducing peak electricity demand, and reducing carbon 
emissions. According to a study by ACEEE, “peak capacity reduction from existing standards is 
expected to reach 72 GW in 2010, or about 7 percent of the projected U.S. generating capacity.”" 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


Equipment Standards and Analysis 20,000 35,000 40,000 

In FY 201 1, DOE will continue to take all necessary steps, consistent with the consent decree, EPAct 
2005, and EISA, to finalize legally required efficiency standards consistent with all applicable judicial 
and statutory deadlines. 

The subprogram will continue ongoing rule-makings or begin rulemakings for the following product 
categories in FY 2011; 

• 1-500 hp Electric Motors 


®Neubauer, Max, ct al, “Ka-BOOM! The Power of Appliance Standards." Report Number ASAP- 7/ACEEE-A091. July 2009, p. 9. 
http://www.standardsasap.org/documcnts/Ka-BOOMl%20Executive%20Summary.pdf 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


■ Fluorescent Lamp Ballasts 

■ Clothes Dryers 

• Room Air Conditioners 

■ Central Air Conditioners and Heat Pumps 

■ Battery Chargers 

• External Power Supplies 

• Residential Clothes Washers 

■ Walk-In Coolers and Freezers 

• Residential Refrigerators 

• Elliptical Reflector (ER)/Bulged Reflector (BR)/Reflector (R) Lamps 

■ Metal Halide Lamp Fixtures 

■ Microwave Ovens 

■ Commercial Refrigeration Equipment 

■ Furnace Fans 

• High Intensity Discharge Lamps 

■ Automatic Ice Makers 

• Distribution Transformers 

• Furnaces and Boilers 


The specific standards and test procedure activities listed above have been identified considering 
existing obligations and new legislative directives. To meet these deadlines in 2009 and 2010, DOE 
initiated six energy conservation standards rulemakings (ER/BR/R lamps, walk-in coolers and 
freezers, metal halide lamp fixtures, residential clothes washers, furnaces and boilers, and distribution 
transformers) and test procedure rulemakings for six products (battery chargers, external power 
supplies, clothes washers, fluorescent ballasts, central air-conditioners, and 1-500 hp electric motors). 
In accordance with EISA, DOE will continue work on incorporating standby and off mode power 
consumption into test procedures for residential products. In addition to increasing the number of 
products for which DOE must develop standards, EISA significantly alters the scope of certain 
rulemakings by authorizing DOE to consider regional standards for certain space conditioning 
products. The central air conditioning and the furnaces and boilers rulemakings will explore an 
expanded scope of the analysis to consider the potential impacts of regional standards, including the 
impact on consumers, manufacturers, distributors, contractors, and installers. 

Activities in FY 2011 will also include responses to waiver requests from manufacturers and 
requests for input and recommendations to the DOE Office of Hearings and Appeals. Resource 
planning is critical to minimize delays and availability conflicts of DOE staff and contractor support. 
DOE will also initiate an energy conservation standard rulemaking on automatic ice-makers. Funds 
may also be used to prepare for challenges such as new technologies utilized in appliances including 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


compound use appliances, networked or interconnected appliances, and test procedure sensing 
devices that can give false readings of efficiency levels. In addition, these funds may be used to 
support efforts such as: peer reviews; data collection and dissemination; and technical, market, 
economic, and other analyses. 

Total, Equipment Standards and Analysis 20,000 35,000 40,000 

Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 


Equipment Standards and Analysis 

The funding increase in 201 1 will allow DOE to develop energy conservation 

standards and test procedures for new products on schedule and to increase the 

scope of coverage for existing standards. In FY 201 1, DOE will also examine its 

procedures for certification and enforcement, including updates to existing 

certification and reporting requirements for manufacturers. DOE will also evaluate 

performance and conduct testing on select products to verify compliance. +5,000 

Total Funding Change, Equipment Standards and Analysis +5,000 
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Industrial Technologies 
Funding Profile by Subprogram 
(Non-Comparable, or as-Appropriated, Structure) 


(dollars in thousands) 


FY2009 

FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY 201 1 

Appropriation® 

Appropriation 

Appropriation 

Request 


Industrial Technologies 





Industries of the Future (Specific) 

15,160 

0 

12,121 

2,627 

Industries of the Future (Crosscutting) 

73,036 

212,854 

83,879 

87,373 

Manufacturing Energy Systems 

0 

0 

0 

10,000 

Efficiency of Information and 

Communications Technology and 

Standards 

0 

48,647 

0 

0 

Total, Industrial Technologies 

88,196 

261,501 

96,000 

100,000 


Funding Profile by Subprogram 
(Comparable Structure to the FY 2011 Request) 

(dollars in thousands) 


FY 2009 

FY 2009 
Current 

FY 2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation® 

Appropriation 

Appropriation 

Request 


Industrial Technologies 





Industries of the Future (Specific) 

15,160 

0 

12,121 

2,627 

Industries of the Future (Crosscutting) 

53,469 

202,904 

53,005 

55,213 

Industrial Technical Assistance 

19,567 

9.950 

30,874 

32,160 

Manufacturing Energy Systems 

0 

0 

0 

10,000 

Efficiency of Information and 

Communications Technology and 

Standards 

0 

48,647 

0 

0 

Total, Industrial Technologies 

88,196 

261,501 

96,000 

100,000 


Public Law Authorizations: 

P.L. 94-163, “Energy Policy and Conservation Act” (EPCA) (1975) 
P.L. 94-385, “Energy Supply and Production Act” (ECP A) (1976) 
P.L. 95-91, “Department of Energy Organization Act” (1977) 

P.L. 95-619, “National Energy Supply Policy Act” (NECPA) (1978) 
P.L. 95-620, “Powerplants and Industrial Fuel Use Act” (1978) 

P.L. 96-294, “Energy Security Act” (1980) 


^ SBIR/STTR fiinding transferred inFY 2009 includes a reduction of $1,611,000 for the SBIR program, and $193,000 for the 
STTR program. 
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P.L. 101-218, “Renewable Energy and Energy Efficiency Technology Competitiveness Act” (1989) 

P.L. 102-486, “Energy Policy Act of 1992” 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 1 10-140, “Energy Independence and Security Act of 2007” 

Mission 

The mission of ITP is to significantly reduce the intensity of energy use (energy per unit of output) by 
the U.S. industrial sector through research, development, and demonstration (RD&D) of next-generation 
manufacturing technologies. 

Benefits 

Reducing energy intensity leads to lower greenhouse gas (GHG) emissions as 94 percent of industrial 
carbon emissions are the direct result of energy use.” Improving industry’s energy efficiency directly 
supports the Secretarial goals of stimulating the Nation’s economy, mitigating climate impacts, and 
achieving a clean, secure energy future. ITP is leading the Federal Government’s efforts in industrial 
energy efficiency, leveraging the knowledge and expertise of the National Laboratories and broadening 
private-sector partnerships. The program’s activities help the Nation’s industries advance their global 
competitiveness, creating and preserving jobs in America and reducing reliance on carbon based fuels 
and other goods while also abating GHG emissions. 

ITP estimates that technologies developed and activities undertaken since 1977 have cumulatively saved 
more than 103 million metric tons of carbon equivalent (MMTCe).” Cumulative tracked energy savings 
over that period are estimated to be over 5.6 Quads. In 2006, the most recent year for which complete 
data are available, the program directly contributed to industrial energy savings of almost 500 trillion 
Btu worth about $5.5 billion.’’” The direct reduction in both total industrial energy use and the use of 
fossil fuels contributes to the goal of Section 1 06 of the Energy Policy Act of 2005 (EPAct 2005), which 
mandates a 25 percent reduction in industrial energy intensity by 2017. 

The FY 201 1 investments complement Recovery Act funds that are accelerating achievement of 
program goals. Recovery Act funding within ITP has helped to stimulate the economy and create and 
retain jobs through Combined Heat and Power (CHP), District Energy Systems, Waste Heat Recovery, 
Efficient Industrial Equipment, Information Technology Equipment Efficiency, and Pre-commercial 
Technology Demonstration for Information and Communication Technology Systems projects. 

FY 201 1 activities will build upon historic clean energy investments in the Recovery Act to further the 
Nation’s energy goals through sustained technology innovation and continued investments in enabling 
infrastructure. This integrated targeted performance builds on both Recovery and RD&D will enable the 
realization of administration’s goals and commitments to energy, the economy and climate. For current 
and specific Recovery Act project information, please visit DOE’s Recovery Website at: 
http://www.energv.gov/recoverv/index.htm 

ITP pursues its mission through a set of integrated activities proposed in this budget that are designed to 
increase the use of energy efficiency technologies and domestic renewable resources. It is expected that 
these improvements will continue to provide concomitant economic, environmental and security 
benefits. The most significant growth benefits are anticipated from innovative crosscutting technologies 

’ Emissions of Greenhouse Gases in the United States 2007 report, December, 2008 http:.//«'ww. eia.doe.gov/oia6T60S/ggrpt 
” See 2008 Impacts report at http://wvnvl.eere.eDergv.gov/industrv/abouLDdfs/imDacts2006 intro.pdf . 

' Constant 2006 dollar values for energy savings shown in this budget are based upon Energy Information Administration 
data from the State Energy Data System 2006: Prices and Expenditures report. Average industrial energy prices per 
million Btu were $1 1 .33 for 2006 (Source; Table S4A, available at 
http://www.eia.doe gov/emeu/states/sen sum/html/pdf/sum pr ind.pdfl. 
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that deliver significant impacts across diverse industries, including high-efficiency steam generation, 
cost-effective waste heat recovery and reuse, and advanced materials. 

Climate Change 

IIP RD&D activities support the achievement of a national reduction in GHG emissions. ITP’s 
approach is designed to deliver increased benefits to the U.S. industry in the form of energy cost 
savings, carbon reduction, and enhanced competitiveness. The program will continue to leverage strong 
industrial and National Laboratories partnerships to transform the way industry uses energy, thereby 
reducing reliance on carbon based fuels and cutting GHG emissions. As shown in the table below, 
EERE’s GPRA models currently predict a cumulative reduction by 2030 of more than 1 .5 gigatons of 
CO 2 due to ITP efforts. 

Energy Security 

Through its targeted efforts to reduce energy consumption associated with industrial processes, ITP 
reduces national dependence on foreign energy sources. The technical and process innovation resulting 
from program efforts also enhances domestic economic security through efficiency and self-reliance, 
providing ITP’s domestic partners with a competitive edge in the green industrial revolution underway 
and planned for the future. As shown in the modeling data displayed below, it is projected that a 
cumulative reduction of more than 2.2 trillion cubic feet (Tcf) in natural gas and at least 200 million 
barrels in oil imports will result from ITP efforts by 2030, ten times that by 2050. 

Economic Impact 

As shown in the benefits tables below, ITP activities are projected to approach $200 billion dollars in 
cumulative consumer savings and a cumulative savings in the electric power industry of at least $80 
billion. 

The metrics tables that follow show the estimated benefits from 201 5 through 2050 that would result 
from realization of ITP’s goals. These benefits will be realized through targeted Federal investments in 
technology R&D through industrial partnerships with major energy-consuming sectors such as 
chemicals and cement, integrated manufacturing industries such as automobile and aerospace equipment 
manufacturers, technology and equipment suppliers, other Federal agencies, state government agencies, 
universities. National Laboratories, and other stakeholders. These partnerships facilitate the technical 
coordination of activities and attract cost sharing to provide leveraged benefits. 

The benefits tables also reflect the increasing market share of advanced-technology industries over time 
as their projected incremental cost relative to conventional industries declines, and as their efficiency 
relative to conventional industries increases. The expected benefits reflect solely the achievement of 
ITP’s goals. Not included are any policies, regulatory mechanisms, or other incentives not already in 
existence that might be expected to support or accelerate the achievement of the program goals. In 
addition, some technologies show diminishing annual benefits by 2050 due to the assumption built into 
the analysis that industry progress, as reflected in the baseline, will eventually catch up with the more 
accelerated progress associated with HERE program success. 

The program goal case is modeled along with a “baseline” case in which no DOE R&D exists. The 
baseline case is intended to represent the future without the effect of ITP, and is identical for all DOE 
applied energy R&D programs, ensuring that all program benefits are estimated using the same 
assumptions for external factors such as economic growth, energy prices, and levels of energy demand. 
The expected outcome benefits are calculated using the same fundamental methodology across HERE 
and across all of DOE’s applied energy R&D programs, and the metrics by which expected outcome 
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benefits are measured are identical. This standardization of method and metrics is part of DOE’s efforts 
to make all program stated benefits comparable. 

Prospective benefits are calculated as the arithmetic difference between the baseline case and the 
program goal case, and the resulting economic, environmental and security benefits attributed to ITP’s 
activities. This approach of calculating the benefits as an incremental improvement to the baseline helps 
ensure that improvements in industrial technologies that would occur in the absence of the program are 
not counted as part of ITP’s benefits. In addition to technology and process advances due to the 
program’s activities, energy market policies, such as state and Federal tax policies, facilitate the 
development and deployment of clean energy technologies. The expected impacts of current legislated 
policies in the baseline case are included so that the expected benefits calculated reflect as much as 
possible the effects of activities funded by ITP. 

The benefits are generated by modeling both the program goal and baseline cases* within two energy- 
economy models: NEMS-GPRAl 1 for benefits through 2030, and MARKAL-GPRAll for benefits 
through 2050. The following tables display the full list of modeled benefits. 


“ Baseline cases utilize data from the updated Annual Energy Outlook 2009 Reference Case Service Report, April 2009 
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FY 2011 Primary Metrics 



Metric 

Model 

Year 

2015 

2020 


2050 

Energy Security 

Oil Inports Reduction, cuimilative 
(Bilbbl) 

NEMS 


ns 

0.20 

N/A 

MARKAL 

' 0.17 

0.39 

0.74 

1.9 

Natural Gas Inports Reduction, 
cumulative (Tcf) 

NEMS 

0® 

0.45 

2.-2- ' 

N/A 

MARKAL 

os. 

0.66 


13.8 

Environmental 

Impacts 

CO 2 Emissions Reduction, cumulative 
(Mil mtCOi) 

NEMS 

U 

350 

1504 

N/A 

MARKAL 

82 

391 

1W4 

5509 


NEMS 

ns 

ns 

ns 

N/A 

wail RcdiiwtiMii ($/i(jii) 

MARKAL 

WA 

N/A 

N/A 

N/A 

NOx Allowance Price Reduction ($/ton) 

NEMS 

n» 

ns 

sUS' 

N/A 

MARKAL 

> N/A 

N/A 

. N/A 

N/A 

Economic Impacts 

Primary Energy Savings, cumulative 
(quads) 

NEMS 

^ 14^"" 

5.5 

23 

N/A 

MARKAL 


6.2 

28 

85 

Oil Savings, cumulative (Bilbbl) 

NEMS 

001 

0.06 

0.50 

N/A 

MARKAL 

0,18 

0.43 


2.7 

Consumer Savings, cumulative (Bil $) 

NEMS 

15 

49 

171 

N/A 

MARKAL 

23 

64 

275'“ 

654 

Electric Power Industry Savings, 
cumulative (Bil $) 

Nevis 

n 

32 

95 V 

N/A 

MARKAL 

,”1'- « 

18 

'■"580 

206 

Household Energy Expenditures 
Reduction ($/household/yr) 

NEMS 

10 A 

30 


N/A 

MARKAL 

ns * 

ns 

ns’^V 

ns 

• “Reductions” and “savings” are calculated as the difference be(ween results from the baselme case (i e no ftiiure 

DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful), 

- Oil inpacts are shown as two metrics. "Oil Iirports Reduction" refers only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oilconsunption. 

- All cumulative metrics are based on results beginning in 201 1. 

- All monetary metrics are in 2007$. 

- Cumulative monetary metrics are in 2007$ that are discounted to 2011 using a 3% discount rate, 

ns -Not significant NA -Not vet avaOable N/A -Not applicable 
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FY 2011 Secondary Metrics 



Metric 

Model 

Year i 

2015 

2020 

21 

2050 

Energy Security 

Oil Inports Reduction, annual (Mbpd) 

NEMS 

US 

0.03 

US 

N/A 

MARKAL 

«.f2' ~ 

0.12 

0.11 

0.13 

Natural Gas Inports Reduction, annual 
(Tcf) 

NEMS 

BS 

0.13 

. '012 

N/A 

MARKAL 

US 

0.26 

0.33 

0.5 

MPGInprovement (%) 

NEMS 

^us 

ns 

’fl ' ns 

N/A 

MARKAL 

ns 

ns 

. US ^ 

ns 

Environmental 

Impacts 

C02 Emissions Reduction, annual (Mil 
mtC02/yr) 

NEMS 

23 ; 

70 

447 

N/A 

MARKAL 

2W 

94 

n* 

198 

C02 Intensity Reduction of US 
Economy (Kg COl/SGD?) 

NEMS 

- 

ns 

' 0.01 

N/A 

MARKAL 

2 ns ’ll 

0.01 

001 

0.01 

CO 2 Intensity Reduction of US Power 
Sector’ (Kg C02/kWh) 

NEMS 

US \ 

ns 


N/A 

MARKAL 


ns 


ns 

CO 2 Intensity Reduction of US 
Transportation Sector (Kg C02/mile) 

NEMS 

US . 

ns 

US 

N/A 

MARKAL 


ns 

US 

ns 

Economic Impacts 

Primary Energy Savings, annual 
(quads/yr) 

NEMS 

ns 

1.04 

' £i < 

N/A 

MARKAL 


1.38 

'*V'26i , 

3.1 

Oil Savings, annual (Mbpd) 

NEMS 

0.01 ‘ 

0.04 

''¥ 0 ?- 

N/A 

MARKAL 

'o7i '3 f 

0.14 

- 0.19 

0.22 

Consumer Savings, annual (Bil $) 

NEMS 

3.2 ^ 

12 


N/A 

MARKAL 


11 


39 

Electric Power Industry Savings, 
annual (Bil $) 

NEMS 

♦ 

6.6 

^13 ' 

N/A 

MARKAL 

ns.' 

3.5 


18 

Energy Intensity of US Econoiny 
(energy/$(3)P) 

NEMS 

fro.04.» 

0.08 

A.- 0-1 

N/A 

MARKAL 


ns 


0.1 

Net Energy System Cost Reduction, 
cumulative (Bil $) 

NEMS 


N/A 

N A 

N/A 

MARKAL 


65 


519 

-“Reductions” and “savings” are calculated as the difference between results fromthe baseline case (i e. no future 

DOE funding for this technology) and the program case (i.e. requested DOElfunding for this technology is received 
and is successful). 

-Oilin|5acts are shown as two metrics. "Oil Imports Reduction” refers only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oil consumption. 

-All cumulative metrics are based on results beginning in 2011. 

- All monetary metrics are in 2007$. 

- Cumulative monetaiy metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 

ns -Not significant NA -Not yet available N/A -Not applicable 
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Contribution to the Secretary’s Goals and GPRA Unit Program Goals 
ITP contributes to the Secretary’s goals as enumerated below. 

Innovation: Lead the world in science, technology, and engineering 

ITP advances cutting edge, next generation energy technology innovation in areas such as 
nanomanufacturing, waste heat recovery and reuse, novel chemical process routes, fiiel and feedstock 
flexibility, and a host of other potentially revolutionary technologies. These innovations eliminate 
process steps, advance the use of non-fossil fuel feedstocks, or, in the case of nanomanufacturing, 
represent an entirely new paradigm for industrial processes. 

ITP focuses on areas in industry where targeted RD&D can help technology solutions (chemical 
synthesis, nanomanufacturing, etc.) find application in the market. ITP brings together the top minds, 
facilities, and resources from industry. National Laboratories, and academia to spur innovations that 
provide tangible energy efficiency improvements in real industrial environments. National 
Laboratory teams maximize the synergy inherent in cooperative projects with industry and academia, 
while ITP also leverages competitive awards and cost-sharing to magnify its impact. Through the 
forging of strong industry partnerships, ITP ensures the relevance of cost-effective technology solutions 
for direct real-world industrial application (in CHP, nanomanufacturing, and other specific industrial 
processes), critical for accelerating technology commercialization. 

ITP builds research networks across departments, agencies and nations, and is working with the Wind 
and Vehicles Technologies Programs to develop new manufacturing processes for advanced wind and 
auto technology, in addition to partnering with other agencies (National Nanotechnology Initiative) to 
help emerging technologies bridge gaps between mission-oriented science and real-world industrial use. 

ITP proposes to develop a Manufacturing Energy Systems Program anchored at two premier U.S. 
universities to serve as knowledge development and dissemination centers organized around distinct 
manufacturing areas with critical technical needs. These centers will convene a consortium of leaders 
from academia, industry, the National Laboratories, and NGOs to set boundaries on known 
manufacturing platforms and define specifications for new products and processes necessary to reduce 
U.S, carbon emissions and enhance national energy security. Additionally, ITP continues to train the 
next-generation of energy engineers through the university-based Industrial Assessment Centers (lACs). 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 

ITP’s key contribution to achieving a clean, secure energy future is through improving energy efficiency 
and directly reducing the demand for oil and other fossil fuels. Industrial energy savings stimulate 
economic activity and reduce carbon impacts on the climate now, while building U.S. technology 
leadership and contributing to improved energy and carbon management in the future. Significant gaps 
between current energy use and the practical minimum energy use for most industrial processes suggest 
that the industrial sector will continue to offer excellent opportunities to change the landscape of 
domestic energy demand through industrial energy efficiency. 

The program’s Industries of the Future partnerships with energy-intensive industries result in tangible 
improvements demonstrating the power of such innovation. ITP is currently developing highly energy 
efficient technologies that result in tangible carbon emission reductions. At the same time, the ITP 
technology deployment activities and extensive outreach, communication, and training efforts cultivate a 
corporate culture of energy efficiency within the Nation's manufacturing sector. ITP supports qualified 
expert training for industrial plant personnel in areas such as steam systems, motors, process heating, 
and compressed-air. The program’s lACs send engineering students into the field to work with 
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established experts and plant personnel to perform energy efficiency audits of a wide variety of 
industrial facilities. A large percentage of these students have gone on to work as industrial energy 
engineers, helping to expand the green workforce of the future. The program also conducts training of 
plant staff and others to become “qualified experts” in performing energy assessments. In addition, ITP 
is working to develop an ANSI/ISO standard that would independently certify the energy efficiency 
performance of industrial facilities. 

To help reduce industrial energy use and carbon emissions globally, ITP is working with a range 
of countries to support international training initiatives, and the development of an independent 
(ANSl/ISO) plant energy certification program. In addition, the program partners with the World Bank 
(discussion on plant assessments in Latin America) and lEA (Industrial Energy Related Technologies & 
Systems), while supporting targeted training exercises in developing nations such as India and China 
that focus on energy savings. ITP participates in international efforts to transfer certain best energy 
management practices to the most energy intensive sectors in China and other developing nations, while 
also participating in lEA aimexes on industrial energy efficiency (separations, benchmarking, 
combustion, membranes). 

Between 2002 and 2015, ITP activities will contribute to a 14.9 percent reduction in energy intensity 
(Btu per unit of industrial output as compared to 2002) in the energy-intensive Industries of the Future 
(potential savings of 2.7 quads, an additional 1.0 quads above projected baseline efficiency 
improvements). Between 2004 and 2012, target industries and RD&D partners will commercialize over 
35 energy-efficiency technologies developed through the ITP partnerships. “ 

ITP develops real-world energy solutions throughout the manufacturing value chain and helps American 
manufacturers uncover affordable energy savings and carbon reducing opportunities. For example, 

ITP’s Save Energy Now (SEN) effort conducted 2, 421 assessments from 2006 through November 2009 
that identified potential energy and cost savings for all types of manufacturers. The 2, 260 plants with 
completed reports identified more than $1.3 billion in potential cost savings per year, with $231 million 
per year already implemented and $437 million per year underway or scheduled.*’ 

ITP continues to reduce energy use through efficiency improvements and concurrent activities supported 
by ITP. The program’s goal reflects the increasing adoption of technologies by industry from the 
program’s RD&D portfolio over time as program goals are met. 

Annual Performance Results and Targets 

ITP’s performance contributes directly to two of the Secretary’s goals. ITP’s performance targets 
quantify the program’s key contribution to achieving a clean, secure energy future through improving 
energy efficiency, saving TBtus, and directly reducing the demand for oil and other fossil fuels. 
Industrial energy savings stimulate economic activity and reduce carbon impacts on climate today, while 
building U.S. technology leadership and contributing to improved energy and carbon management in the 
future. ITP advances next generation energy technology innovation at the cutting edge in areas such as 
nanomanufacturing, waste heat recovery and reuse, novel chemical production routes, fuel and feedstock 
flexibility, and a host of other potentially revolutionary technologies. These innovations eliminate 
process steps, advance the use of non-fossil fuel feedstocks, or, in the case of nanomanufacturing, 
represent an entirely new paradigm for industrial processes. 


“ See 2008 Impacts report at httD://wwwl. eere.energv.gov/industrv/about/Ddfs/imDacts2006 intro.ndf 

*’ ITP Save Energy Now: Results available at htt p://apDsl.eere.energv.gov/industrv/saveenergvnow/Dartners/resnlts.ctm 
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‘ Impacted refers to the number of unique plants receiving EERE energy information or applying EERE energy technologies and practices. 
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Means and Strategies 

■ ITP’s activities stimulate innovative technology research and accelerate market uptake of highly 
energy-efficient industrial technologies and practices. “Means” include operational processes, 
resources, information, and the development of technologies, and “strategies” include program, 
policy, management and legislative initiatives and approaches. 

ITP implements its R&D portfolio through the following means: 

■ Investing in pre-competitive and high-risk RD&D that individual companies are unable to undertake 
without government support; 

■ Cost-sharing of projects with multiple industrial and academic partners. Sharing project costs 
(industrial partners typically contribute 30 to 50 percent) leverages public investment with private 
resources, increases access to scientific capabilities, increases industry commitment to achieving 
R&D success, shortens the technology development and commercialization cycle, and facilitates 
technology delivery. ITP activities are moving from a focus on predominantly industry-specific 
R&D toward more technology development applicable to multiple industries; and 

• Using expert technical staff from the National Laboratories to help identify priorities and develop 
strategies within their areas of expertise. 

ITP’s three-part strategy is to: 

■ Sponsor collaborative RD&D of high risk, high impact industrial technologies and processes that 
radically reduce energy intensity and carbon emissions; 

■ Conduct technology delivery activities to help plants access and apply today’s most efficient 
technologies and energy management practices, while at the same time training engineering students 
to build a green workforce for the future; and 

• Promote a corporate culture of energy efficiency and carbon management within industry. 

In addition, ITP will also implement the following strategies to achieve its goals: 

• Identify industrial energy savings opportunities with the highest potentials for saving energy and 
reducing carbon; 

• Collaborate with industries on the development of technology roadmaps that identify their top 
priorities, and determine where those priorities align with ITP’s mission and goals; 

• Cost-sharing for reduced private partner risk in high-return R&D to innovate transformational 
technologies such as an entirely new processing routes to achieve much lower energy use than 
current processes; and 

■ Conduct market transformation activities to accelerate the adoption of CHP and other clean energy 
technologies. 

The following external factors could affect ITP’s ability to achieve its goals: 

■ Industry’s economic health and profit margins; 

• Rates of market growth/technology adoption and adoption rates of technologies; 

• Labor and material costs, capital investment requirements, and cost of technologies; 

• Foreign competition; 

• Energy supply markets and prices; and 


Energy Efficiency and Renewable Energy/ 

Industrial Technologies Page 350 FY 2011 Congressional Budget 


54928A 


3/15/2010 



1261 


• Safety and environmental regulations; and environmental policies at the national and state level, 
including Federal efforts to reduce carbon and criteria emissions that might affect the choice of 
energy sources. 

Collaborations are integral to achieving the planned investments, means and strategies, and for 
addressing external factors. In carrying out its mission, ITP performs the following collaborative 
activities: 

• ITP’s RD&D activities heavily leverage the intellectual property and knowledge of the National 
Laboratories. ITP also leverages its resources with DOE’s Office of Science Basic Energy Sciences 
to translate scientific discoveries in nanotechnology, chemistry, and materials science into 
technology solutions for the Nation’s manufacturers. The program also partners with other EERE 
programs to develop viable manufacturing technologies for advanced energy technologies, including 
Wind Energy, Solar Energy, and Vehicle Technologies; 

• Participates with the National Science and Technology Council interagency working group on 
nanomanufacturing, and with NIST, DOD, and other agencies on areas of common interest such as 
advanced materials like titanium and carbon fiber composites; 

■ Leverages its partnerships with NIST, EPA, and utilities in the implementation of its Save Energy 
Now LEADER initiative; 

■ Coalitions between regional groups and ITP result in a series of industrial energy efficiency sixmmits 
with associated industries, utilities. States, and other stakeholders; establish the foundations for a 
commitment to reduce industrial energy intensity and carbon emissions; and engage utilities, 
regional trade associations and local political influence; 

■ Partners with States and regional entities, providing a State Incentives and Resources Database, 
Energy Saving Assessments, Industrial Assessment Center assessments, and events and training; 

■ As part of the development of the international energy management standard ISO 50001, ITP is 
working with industry and American National Standards Institute (ANSI) to develop standards for 
facility level comprehensive energy management, system level management, and measurement and 
verification; 

• The Energy-Efficient Data Centers initiative is the result of collaboration among ITP, DOE-FEMP, 
and the EPA ENERGY STAR program; 

• Works with several utility trade groups to establish a program which will utilize energy efficiency 
options to slow electric and gas demand; and 

■ Provides for new technology demonstrations, plant assessment and other projects in steel, cement 
and other industries; collaborates with China (MOU) to assist Chinese industry in meeting China’s 
2010 energy and carbon intensity reduction goal; collaborates with India in areas of improved energy 
efficiency in manufacturing; and. Industrial Energy Technologies and Systems Implementing 
Agreement & District Heating/CHP activities with the International Energy Agency (lEA). 

Validation and Verification 

To validate and verify program performance, ITP will report and manage its performance plan and 
conduct internal and external reviews and audits. These programmatic activities are subject to 
continuous review by, for example, the Congress, the General Accountability Office, the DOE Inspector 
General, the U.S. Environmental Protection Agency, and State environmental agencies. ITP will also 
undertake analyses to address GPRA. 

The table below summarizes validation and verification activities. Progress toward annual performance 
targets and results are also tracked on a quarterly basis through the DOE management system, the 
Performance Measurement Manager (PMM). 
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Data Sources; ■ Energy intensity is calculated from the Energy Information Administration’s 
(EIA’s) Annual Energy Outlook, the Manufacturing Energy Consumption 
Survey (MECS), and Department of Commerce (DOC) data.”’’ 

• The number of technologies and their energy savings are ascertained through 
interviews with technology developers and suppliers. 

• Commercially available products developed through ITP sponsorship are 
recorded in the IMPACTS document.' 

• Energy savings for the technical assistance programs are estimated based upon 
past reported participant data. 

• Plant energy assessment results are available in online ITP databases.** 

Evaluation: In carrying out the program’s mission, ITP uses several forms of evaluation to 

assess progress and to promote program improvement: 

• Technology validation and operational field measurement, as appropriate; 

• Peer review by independent external experts of the program and subprogram 
portfolios; 

• Annual internal Technical Program Review of ITP; 

• Continue to conduct the transparent oversight and performance management 
initiated by Congress and the Administration; 

■ Specialized program evaluation studies to examine process, impacts, or market 
baseline and effects, as appropriate; 

■ Quarterly and annual assessment of program and management results based 
performance through PMM; annual departmental and Program Secretarial 
Officer (PSO) based goals whose milestones are planned, reported and reviewed 
quarterly; and 

• Annual review of methods, and re-computation of benefits for GPRA. 

Baselines: The following are the key baselines used in ITP for contributions to its program 

goal: 

Industrial energy intensity (2002) 14,000 Btu/$1996 value of shipments of energy 
intensive industry output; and 

The baseline for the cumulative count of new commercialized technologies that 
achieve 10 percent improvement in energy efficiency. 


® EIA Annual Energy Outlook, available at http://w^^.eia.doe.gov/oiaf/aeo./ 

^ EIA Manufacturing Energy Consumption Survey, available at http://wwwQcia.doe.gov/emeu/mecs/ 

IMPACTS: Industrial Technologies Program: Summary of Program Results for CY 2006, September 2008 
htt p:/7wwwl. eere-energv.gov/industrv/abQut/pdfs/impacts2006 full report.pdf 
^ Save Energy Now; Energy Assessments, available http://\vww 1 -eere.energv gov.'industrv/savccnergvnow/asscssments.html. 

Industrial Assessment Center Database, available at http://iac.rutgers.edu/database/ 
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Frequency: ■ EIA/MECS collects energy intensity data once every four years, and ITP makes 

annual estimates based upon data from annual DOC surveys. ITP collects data 
on energy savings and technologies commercialized annually. 


Data Storage: 


Verification: 


Energy intensity information is contained in EIA’s computer database. Data on 
energy savings and technologies commercialized are stored in ITP’s Impacts 
Database, available at: 


Data on the counts and impacts of plants contacted is collected by Oak Ridge 
National Laboratory. 

ITP uses prospective and retrospective peer reviews to evaluate project performance 
and to adjust support. To verify program performance and results, ITP tracks all 
technologies commercialized (and the extent of their use) by industry through an 
analysis of program impacts conducted by the Pacific Northwest National 
Laboratory. ITP also provides EIA quality control and outside peer review of the 
Manufacturing Energy Consumption Survey. Industry representatives review data 
on energy savings and technologies commercialized. ITP has conducted reviews of 
the impacts of several technical programs and assistance programs have also been 
reviewed several times. 
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Industries of the Future (Specific) 

Funding Schedule by Activity 

(dollars in thousands) 


FY 2009 

FY2010 

FY 20U 


Industries of the Future (Specific) 




Chemicals Industry 

4,273 

4,407 

2,070 

Cement Industry 

0 

0 

487 

Forest and Paper Products Industry 

1,449 

1,390 

0 

Steel Industry 

4,380 

4,205 

0 

Aluminum Industry 

2,139 

1,796 

0 

Metal Casting Industry 

1,946 

0 

0 

Glass Industry 

973 

0 

0 

SBIR/STTR 

0“ 

323 

70 

Total, Industries of the Future (Specific) 

15,160 

12,121 

2,627 


Description 

The Industries of the Future (lOF) (Specific) subprogram supports cost-shared RD&D of advanced 
technologies to improve the energy and environmental performance of America’s industries, ITP 
partners with the most energy-intensive U.S. industries - industries that are also critical to the Nation’s 
economic prosperity and national security - to develop solutions to their top technological challenges. 
In FY 2011, new work will be initiated with the chemicals and cement industries, while existing efforts 
in the Forest and Paper Products Industry, the Steel Industry, and the Aluminum Industry will continue 
to completion, as ITP continues to shift to greater support of crosscutting technologies that provide 
significant savings across multiple energy intensive industries using investments more productively. 
With the chemicals industry, ITP will develop technologies and innovations that produce dramatic 
efficiency improvements such as industrial process equipment improvements, adopting alternative 
chemical feedstocks, and applying new scientific understanding of chemistry to chemical processing 
applications. A new exploratory initiative with the cement industry will also be commenced, targeting 
energy efficiency improvements and reduced GHG emissions. 

Industry-specific projects sponsored by ITP have won 12 prestigious R&D 100 awards in the past five 
years. Award- winners are selected by an independent panel of judges under the aegis of R&D 
Magazine*’ based on the technical significance, uniqueness and usefulness of projects and technologies 
from across industry, government, and academia. The lOF Specific subprogram will also continue its 
excellent track record of moving innovative energy-efficient technologies from R&D through 
demonstration and eventual introduction to their respective markets. 


” SBIR/STTR funding transferred in FY 2009 was $370,000 for the SBIR program and $45,000 for the STTR program. 

’’ R&D too Awards, R&D Magazine, available at htlp://www.rdmaE.com/A wards, 'RD-lOO-Aw'ards/R-D-1 00-Awards.'' 
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Benefits 

ITP’s lOF Specific RD&D reduces the energy intensity and carbon emissions of some of the most 
energy-intensive processes in the Nation’s major industries. Energy, environmental, and productivity 
improvements resulting from lOF Specific RD&D wilt enhance the competitive position of the Nation’s 
critical industries, and preserve jobs while significantly contributing to mitigating global climate change. 
Based on DOE modeling, by 2015 ITP will contribute to a 14.9 percent reduction in energy intensity as 
compared to 2002 in the energy-intensive lOF, including Chemicals Industry activities. 

In FY 2011, commercialization of two new technologies in partnership with the most energy-intensive 
industries will improve energy efficiency of an industrial process or product by at least 10 percent. This 
will also strengthen partnerships with organizations developing ITP-supported technologies. 


Detailed Justification 


Chemicals Industry 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


4,273 


4,407 


2,070 


In FY 2011, this activity will involve projects addressing alternative processes for chemical 
production, oxidation reactions, hybrid distillation processes, and micro-reactors. RD&D in these 
areas will result in improved conversion of chemical processes, reduced feedstock consumption, and 
reduced generation of unneeded by-products and wastes. 


Cement Industry 0 0 487 

In FY 201 1 , this new activity will study and identify a variety of next-generation cement 
technologies. Improvements in cement manufacturing represent a sizable opportunity to reduce CO 2 
production emissions and reduce energy intensities. Potential transformational technologies to 
explore include replacement materials (e.g. geopolymer cements), low-energy intensive cements that 
absorb CO 2 during the curing process, and nanotechnologies for optimizing cement manufacturing. 


Forest and Paper Products Industry 1,449 1,390 0 

Ongoing multi-year activities initiated in prior years will continue to completion, involving: high 
efficiency pulping technologies; other cost-shared industry specific RD&D; and process innovations. 

Steel Industry 4,380 4,205 0 

Ongoing multi-year activities initiated in prior years will continue to completion, including: 
developing cokeless iron making technologies; blast furnace optimization; and other cost-shared 
industry specific RD&D and process innovations. 


Aluminum Industry 2,139 1,796 0 

Ongoing multi-year activities initiated in prior years, involving a focus on the areas of efficient 
melting and forming, will continue to completion. 
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Metal Casting Industry 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


1,946 0 0 


Ongoing work from projects initiated in prior years was completed in FY 2010. Work with this 
industry is now being conducted through the Energy Intensive Process R&D key activity within the 
Industries of the Future (crosscutting) subprogram. 


Glass Industry 973 0 0 

Ongoing work from projects initiated in prior years was completed in FY 2010. Work with this 
industry is now being conducted through the Energy Intensive Process R&D key activity within the 
Industries of the Future (crosscutting) subprogram. 


SBIR/STTR 


0 323 70 


In FY 2009, $370,000 and $45,000 were transferred to the SBIR and STTR programs respectively. 
The FY 2010 and FY 2011 amounts shown are estimated requirements for the continuation of the 
SBIR and STTR program. 

Total, Industries of the Future (Specific) 15,160 12,121 2,627 


Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 
($ 000 ) 

Chemicals Industry 

This decrease reflects a more streamlined overall FY 201 1 program, emphasizing 

crosscutting technologies that provide significant savings across multiple energy 

intensive industries. -2,337 

Cement Industry 

This increase reflects the establishment of an explorative study to identify the 

pathways for significant carbon emission reduction to meet long term GHG goals. +487 

Forest and Paper Products Industry 

This decrease reflects a prioritized overall FY 201 1 program, emphasizing 

crosscutting technologies that provide significant savings across multiple energy 

intensive industries. Existing projects will run until completion. -1,390 

Steel Industry 

This decrease reflects a prioritized overall FY 201 1 program, emphasizing 

crosscutting technologies that provide significant savings across multiple energy 

intensive industries. -4,205 
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Aluminum Industry 

This decrease reflects a more streamlined overall FY 201 1 program, emphasizing 

crosscutting technologies that provide significant savings across multiple energy 

intensive industries. Existing projects will run until completion. - 1 ,796 

Metal Casting Industry 

No change. 0 

Glass Industry 

No change. 0 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities. -253 

Total Funding Change, Industries of the Future (Specific) -9,494 
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Industries of the Future (Crosscutting) 
Funding Schedule by Activity 
(Non-Comparable, or as Appropriated, Structure) 


(dollars in thousands) 


FY 2009 

FY 2010 

FY2011 


Industries of the Future (Crosscutting) 




Industrial Materials of the Future 

4,653 

4,468 

4,167 

Combustion 

814 

0" 

0 

IndiKtrial Technical Assistance 




Industrial Assessment Centers 

4,035 

3,874 

4,035 

Best Practices 

15,532 

27,000 

28,125 

Total, Industrial Technical Assistance 

19,567 

30,874 

32,160 

Energy-Intensive Process R&D 

14,847 

14,252 

14,847 

Fuel and Feedstock Flexibility 

3,889 

3,633 

3,786 

Nanomanufacturing and Other Interagency 
Manufacturing R&D 

4,861 

4,543 

4,732 

Industrial Distributed Energy 

24,405 

24,698 

25,727 

Desalination 

0 

0 

488 

SBIR/STTR 

o" 

1,411 

1,466 

Total, Industries of the Future (Crosscutting) 

73,036 

83,879 

87,373 


“ Prior to FY 201 0, Combustion was funded as a key activity under Industries of the Future (Crosscutting). Work under this 
activity was transferred to the crosscutting Energy-Intensive Process R&D activity in FY 2010. 

SBIR/STTR funding transferred in FY 2009 was $ 1 ,24 1 ,000 for the SBIR program and $ 1 48,000 for the STTR program. 
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Industries of the Future (Crosscutting) 
Funding Schedule by Activity 
(Comparable Structure to the FY 2011 Request) 


(dollars in thousands) 

FY2009 

FY2010 

FY20H 


Industries of the Future (Crosscutting) 

Industrial Materials of the Future 

4,653 

4,468 

4,167 

Combustion 

814 

0“ 

0 

Energy-Intensive Process R&D 

14,847 

14,252 

14,847 

Fuel and Feedstock Flexibility 

3,889 

3,633 

3,786 

Nanomanufacluring 

4,861 

4,543 

4.732 

Combined Heat and Power Generation 

24,405 

24,698 

25,727 

Desalination 

0 

0 

488 

SBIR/STTR 


1,411 

1,466 

Total, Industries of the Future (Crosscutting) 

53,469 

53,005 

55,213 


Description 

Industries of the Future (lOF) Crosscutting R&D provides the means for developing technologies with 
broad benefit across a wide base of industries, as well as for RD&D of enabling technologies not within 
practical developmental reach of an individual industry. These technologies continue to be used across 
multiple industries, providing widespread economic, energy and environmental benefits. In just the past 
five years, crosscutting technologies developed by IIP have won seven prestigious R&D 100 awards. 
ITP’s partners on these crosscutting activities include the National Laboratories, academia, industrial 
companies, and equipment suppliers across many industries. 

ITP projects that received Recovery Act funds focus on Combined Heat and Power (CHP), District 
Energy Systems, Waste Energy Recovery, and Efficient Industrial Equipment. These projects build 
upon ITP’s existing Combined Heat and Power projects and focus on increased efficiency. CHP and 
District Energy Systems projects will co-generate electrical and useful thermal energy with a minimum 
efficiency of 60 percent; Waste Energy Recovery systems projects will have a minimum efficiency of 30 
percent; and, Efficient Industrial Equipment projects will have be a minimum of 25 percent more 
efficient than the equipment being replaced. 

The Recovery Act funding also provided an opportunity to begin R&D to develop new technologies to 
dramatically improve energy efficiency in Information and Communication Technology an the emphasis 
on new technologies that can be commercialized within the next three to five years, and to demonstrate 
through field testing highly energy efficient, emerging technologies that are ready for or are in the initial 
stage of commercial introduction. The activities proposed here serve to complement and build upon 


“ Prior to FY 2010, Combustion was funded as a key activity under Industries of the Future (Crosscutting). The work under 
this activity will be transferred to the crosscutting Energy-Intensive Process R&D activity in FY 2010. 

*’ SBIR/STTR funding transferred in FY 2009 was $1,241,000 for the SBIR program and $148,000 for the STTR program. 
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these targeted investments in industrial energy efficiency. 

In FY 201 1, the lOF Crosscutting subprogram will: 

• Accelerate R&D and adoption of CHP in industrial and commercial markets, a technology that can 
improve energy efficiency, simultaneously create green jobs, reduce GHG emissions, and improve 
the efficiency of U.S. industry; 

• Support cutting-edge R&D in the Energy Intensive Processes (EIP) portfolio to develop 
transformational technologies with applications across a broad spectrum of markets; 

■ Continue Industrial Materials of the Future RD&D; 

■ Focus Nanomanufacturing activities on enabling processes for building on scientific discoveries 
from the National Laboratories and DOE’s Office of Science Basic Energy Sciences, including the 
mass production and application of nano-scale materials, structures, devices and systems; 

• Conduct Fuel and Feedstock Flexibility activities leading to the development and adoption of 
alternative fuel and feedstock technologies to reduce reliance on imported carbon based fuel; and 

• Commence a new Desalination initiative to reduce process energy consumption. 

Benefits 

ITP’s lOF Crosscutting RD&D achieves energy savings and carbon reductions by: 

■ Improving the efficiency of widely used industrial processes (e.g., steam generation, water removal); 

■ Accelerating the adoption of clean, efficient distributed energy systems like CHP; 

• Developing innovative new materials that can be used to make more durable manufacturing 
equipment and new high-value products; 

• Developing economically viable nanomanufacturing methods for advanced clean energy 
technologies through applied RD&D on recent scientific discoveries in the nanotechnology field; 
and 

• The combined 2025 energy savings for lOF Crosscutting is estimated at 990 trillion Btus. Carbon 
savings for that same year are estimated at 28.77 MMTCO 2 . 

Detailed Justification 


Industrial Materials of the Future 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


4,653 4,468 4,167 


In FY 2011, ITP will continue to develop nanocomposites and nanocoatings, materials for energy 
systems and materials for separations, and advanced materials solutions such as membranes for waste 
energy recovery; and refractories for industrial systems. ITP will also conduct RD&D on new high 
temperature corrosion-resistant materials for energy intensive applications and advanced 
manufacturing processes such as low-cost titanium production. New activities will include advanced 
energy-efficient methods for manufacture of carbon fiber composites at reduced energy and cost. 
Estimated potential energy savings per year from these activities in 2025 are 44 trillion Btus and 
carbon savings of 0.79 MMTCO 2 . 
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Combustion 


(dollars in thousands) 


FY 2009 


FY2010 FY2011 


814 0 0 


Work in this activity to develop and demonstrate an ultra-high efficiency industrial boiler system was 
transferred to and continues within the crosscutting Energy-Intensive Process R&D activity in FY 


2010 . 


Energy-Intensive Process (EIP) R&D 14,847 14,252 14,847 

In FY 2008, ITP began to transition from predominantly industry-specific R&D to more crosscutting 
research. To help establish priorities for this activity, ITP conducted a collaborative program 
planning effort with the DOE National Laboratory system and industry stakeholders to identify the 
major technological challenges for manufacturers. The results helped to create the EIP R&D 
activity, which capitalizes on the institutional knowledge and expertise of the National Laboratories, 
builds cross-lab teams with appropriate industry partners, and leverages industry resources to exploit 
opportunities. 

The EIP activity supports multi-industry R&D in four platform areas: 

■ Waste Energy Minimization and Recovery (this work was previously done rnider the 
Combustion Key Activity and includes high efficiency steam generation and improved energy 
recovery technologies) 

■ Industrial Reaction and Separation (including advanced water removal) 

■ High-Temperature Processing (including low-energy, high-excitation materials processing); and 

■ Sustainable Manufacturing (including near net shape casting and forming). 

This shift toward larger targets of energy savings opportunities will benefit a broad set of industries, 
including those identified by the National Association of Manufacturers as contributing significantly 
to U.S. GDP (e.g., food and beverage, computer and electronic, and fabricated metal products), in 
three to 10 years. Estimated annual energy savings in 2025 are 288 trillion Btus and carbon savings 
of 4.50 MMTCOj. 

Fuel and Feedstock Flexibility 3,889 3,633 3,786 

ITP will seek to displace industrial petroleum and natural gas use through a targeted, application- 
focused technology development and demonstration initiative that links industrial users with 
advanced fuel development activities taking place throughout DOE (EERE’s Biomass Program, the 
Office of Fossil Energy, etc.) and the National Laboratories. This activity will involve: assisting 
industry in integrating alternative fuels into manufacturing processes; improving fuel flexibility to 
reduce the damaging effects of fossil fuel price hikes; facilitating the manufacturing, handling, and 
processing of alternative feedstocks; developing technologies that facilitate the use of alternative 
feedstocks by industry; and demonstrating the feasibility of using alternative feedstocks in industrial 
processes. Estimated annual energy savings in 2025 are 49 trillion Btus and carbon savings of 0.75 
MMTCO 2 . 
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Nanomanfacturing 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


4,861 4,543 4,732 


ITP is helping lead the charge to transform nanotechnology science into real-world energy solutions. 
As part of the 25-agency National Nanotechnology Initiative, ITP complements DOE’s significant 
investment in nanoscience by focusing on bridging the divide between mission-oriented science and 
the applied research necessary to catalyze market innovation and enhance the competitiveness of 
American manufacturers. The early success of ITP's Nanomanufacturing efforts positions this new 
program activity as a crucial link between the National Laboratories, research universities and a 
market eager to lay a new foundation for national prosperity. 

Recent work focuses on the development of new technologies and techniques to manufacture novel 
nano-catalysts, nano-lubricants, nano-coatings, and nano-composites; and, nano-enabled processes 
for PV material production and energy storage applications. Estimated annual energy savings in 
2025 are 76 trillion Btus and carbon savings of 1 . 1 3 MMTCO 2 . 

Combined Heat and Povrer Generation 24,405 24,698 25,727 

In FY 2008, Congress re-established a distributed energy (DE) activity within ITP, including CHP. 

The Recovery Act funds build upon the program’s existing Combined Heat and Power projects and 
focus on increased efficiency. In FY 2011, ITP will support the development and adoption of DE 
technologies to include research for clean, effieient and fuel-flexible DE/CHP systems for non- 
traditional CHP applications, and untapped markets in the industrial sector, including food processing 
plants and the growing data center sector. ITP will also pursue the growth opportunity in traditional 
industry CHP applications below 20 MW, including medium-sized plants that require both power and 
process heat. Specific activities will include the development of altemative/dual fuel capability for 
turbines and engines that meet the most stringent NO, and CO regulations (e.g., those in southern 
California); development of thermally activated technologies such as heat pumps; absorption 
cooling/reffigeration to address food processing and data center industry cooling needs; advanced 
microturbine R&D and demonstration; and innovative systems integration to optimize overall CHP 
system efficiency and reduce capital and O&M costs by 20 to 30 percent. Market transformation 
would be accomplished through a comprehensive public-private strategic partnership for CHP led by 
ITP, including expansion of the DOE Clean Energy Application Centers, and more aggressive use of 
existing partnerships (and development of new State, local, and utility partnerships) to address market, 
regulatory, and policy barriers. These activities are estimated to contribute as much as 533 trillion 
Btus of displaced energy and 21.6 MMTCO 2 in carbon savings per year by 2025, 
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Desalination 


(dollars in thousands) 


FY2009 


FY 2010 


FY 2011 


488 


In 201 1 ITP will focus on the issues surrounding water resources related to industrial processes. 
Specifically, ITP will investigate the current and state-of-the-art desalination technologies utilized for 
both potable and industrial applications. Focus areas will include the evaluation of the current drivers 
related to water usage including the current industry required capacity, water supply and quality 
evaluations, R&D projects, and an evaluation of emerging technologies as they pertain to industry. In 
addition, ITP will evaluate the current challenges associated with the desalination of both ocean and 
brackish surface water and its disposal including the potential to reduce energy intensity, 
environmental degradation and economic impacts linked with the increased use of this resource. It is 
anticipated that workshops will be held with industry experts, academia, government agencies and 
others in an attempt to gain a more thorough understanding of the barriers associated with the 
advancement of desalination technology and policy. 


SBIR/STTR 0 1,411 1,466 

In FY 2009, $1,241,000 and $148,000 were transferred to the SBIR and STTR programs respectively. 
The FY 2010 and FY 201 1 amounts shown are estimated requirements for the continuation of the 
SBIR and STTR program. 


Total, Industries of the Future (Crosscutting) 53,469 53,005 55,213 


Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 
($000) 


Industrial Materials of the Future 

This decrease reflects the reprioritization of funding to support the new desalination 


activity. -301 

Combustion 

No change. 0 

Energy Intensive Process R&D 

No significant change. +595 

Fuel and Feedstock Flexibility 

No significant change. +153 

Nanomanufacturing 
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FY 2011 vs. 
FY 2010 
($ 000 ) 


This new activity reflects activities transferred from Nanomanufacturing and Other 

Interagency Manufacturing R&D. No significant change. +189 

Combined Heat and Power Generation 

This new activity includes work transferred from Industrial Distributed Energy. +1,029 

Desalination 

This increase reflects the establishment of the new activity. +488 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 

program activities, +55 

Total Funding Change, Industries of the Future (Crosscutting) +2,208 
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Manufacturing Energy Systems 
Funding Schedule by Activity 


(dollars in thousands) 

FY 2009 

FY 2010 

FY2011 


Manufacturing Energy Systems 

0 

0 

9,733 

SBIR/STTR 

0 

0 

267 

Total, Manufacturing Energy Systems 

0 

0 

10,000 


Description 

The Manufacturing Energy Systems (MES) subprogram is focused on enhancing the competitiveness of 
America’s manufacturers through the rapid innovation of new products and processes to significantly 
reduce manufacturing energy intensity and carbon emissions. 

Anchored at two premier U.S. universities, the Manufacturing Energy Systems Program (MES) will 
serve as knowledge development and dissemination centers organized around distinct manufacturing 
areas with critical technical needs. These centers will convene a consortium of leaders from academia, 
industry, the National Laboratories, and NGOs to set boundaries on known manufacturing platforms and 
define specifications for new products and processes necessary to reduce U.S. carbon emissions and 
enhance national energy security. 

Once defined, these boundaries will effectively serve as a market “push” by providing the real-world 
manufacturing framework that can focus scientific research on those activities with the greatest 
commercial promise. Designing basic research with cost and manufacturing feasibility in mind will 
reduce the time necessary to translate innovation into commercial product and avoid the “valley of 
death” risk that too often dooms fledgling technologies. With access to all academic departments at the 
MES institutions, the centers can address economic issues and other barriers. MES prominence will also 
likely spawn nearby start-up firms, private research organizations, suppliers, and other complementary 
groups and businesses that will facilitate technology development and adoption. 

Benefits 

The manufacturing framework, programmatic emphasis on low or near-zero carbon processes and 
technologies, and cross-disciplinary approach will accelerate translation of scientific knowledge toward 
those applications with the greatest commercial promise. MES prominence will also help catalyze 
private efforts to build a clean energy future while supporting the Administration's carbon reduction 
and green job creation goals. 

ITP’s MES support the President’s goal to strengthen the economy through sustainable job creation in 
the clean energy economy by: 

■ Setting conceptual technology boundaries organized around distinct areas of critical manufacturing 
products and processes that enable or support carbon reductions. 

• Defining known manufacturing process limits will pinpoint specific research needs, enabling rapid 
translation of laboratory innovation into commercial products. 

• Helping build the knowledge base and deploy the human capital necessary to address energy and 
climate change challenges. 

■ Contributing to the targeted development of technologies to significantly reduce carbon emissions. 
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■ Enhancing the competitiveness of America’s manufacturers and leading to the creation of jobs both 
in manufacturing and other domestic industries through the rapid innovation of new products and 
processes. 


Detailed Justification 

(dollars in thousands) 
FY2009 FY2010 FY2011 

Manufacturing Energy Systems 0 0 9,733 

The Manufacturing Energy Systems will serve as knowledge development and dissemination centers 
organized around distinct manufacturing areas with critical technical needs. In FY 2011, ITP will 
initiate subprogram activities by selecting critical areas to be funded, competitively solicit for 
Manufacturing Energy Systems, and initiate activities. 

SBIR/STTR 0 0 267 

No funds were transferred to SBIR/STTR in FY 2009 as this is a new subprogram. The FY 201 1 
amount shown is an estimated requirement for the continuation of the SBIR and STTR program. 

Total, Manufacturing Energy Systems 0 0 10,000 

Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($000) 

Manufacturing Energy Systems 

This increase reflects the establishment of the MBS subprogram 

SBIR/STTR 

Changes in the SBIR/STTR funding are a direct result of changes in the funding of 
program activities. 

Total Funding Change, Manufacturing Energy Systems 


+9,733 


+267 

+10,000 
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Industrial Technical Assistance 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY2010 1 

FY2011 


Industrial Technical Assistance 




Energy Services Development 

4,035 

3,874 

4,055 

Save Energy Now Leaders Partnerships 

15,532 

27,000 

28,105 

Total, Industries Technical Assistance 

19,567 

30,874 

32,160 


Description 

Modifications are proposed to the budget structure to better reflect ITP’s technical assistance activities 
in FY 2011 . Previously titled Industrial Assessment Centers and Best Practices, technical delivery 
activities are now represented as Industrial Technical Assistance, including the sub-categories Energy 
Services Development and Save Energy Now (SEN) Leaders Partnership. 

InFY2011,ITPwill: 

■ Provide energy assessments and audits through Energy Services Development and SEN Leaders 
Partnership; and 

■ Partner with leading industrial companies, plants, and supply chains to implement energy-saving and 
carbon-reducing technology solutions in the SEN Leaders Partnership. 

IIP will also continue to promote the use of energy-efficient technologies and practices throughout 
industry. Deployment efforts such as Energy Services Development through university-based 
assessment centers and the SEN Leaders Partnership activities will continue conducting plant energy 
assessments and audits, and delivering other ITP services, technologies, and products to industrial plants 
nationwide. Along with transferring energy-efficient, environmentally sound practices and technologies 
to U.S. industries, the Energy Services Development assessment centers are also preparing world-class 
engineers for the U.S. workforce. The program will continue coordinating the development of a 
voluntary accredited certification process for plant energy management, as well as for energy efficiency 
improvement, and will continue working with the International Organization for Standardization (ISO) 
to develop a new international energy management standard (ISO 50001). 

Benefits 

ITP’s Industrial Technical Assistance activities achieve energy savings and carbon reductions by: 

• Disseminating energy assessments, tools, information, and training to state, utility, and local 
partners; 

• Identifying plant-wide opportunities for energy savings and process efficiency; 

■ Training and engaging engineering students and manufacturing plant staff in conducting technology 
delivery activities that help plants access and apply today’s most efficient technologies and energy 
management practices, thus building a green workforce for the future; 

■ Promoting a corporate culture of energy efficiency and carbon management throughout industry. In 
FY 201 1, achieving an estimated 100 trillion Btus energy savings from applying EERE technologies 
will lead to lower GHG emissions and increased energy cost savings for industry. 
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Between SEN’S inception in 2006 and November 2009, the initiative has conducted 2,421 assessments 
at the Nation's most energy-intensive industrial facilities. For the 2,260 assessments where reporting is 
available, opportunities were identified that could save more than 122 trillion Btus of natural gas, the 
amount used by nearly 1 .7 million average U.S. homes. If fully implemented, the improvements could 
save nearly $1.4 billion dollars per year and reduce carbon dioxide emissions by 1 1.7 MMTCO 2 
annually.* 


Detailed Justification 


Energy Services Development 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


4,035 3,874 4,055 


The Energy Services Development activity funds a network of universities that deploy undergraduate 
and graduate engineering students to conduct free energy audits of small and medium-sized 
manufacturers. The audits identify a range of efficiency improvements, including no-cost and low- 
cost recommendations, providing assistance to U.S. manufacturers struggling to cope with high energy 
prices. This activity also supports the President’s goal of training more engineers and scientists in the 
energy field.'’ Alumni are very much in demand by top firms as energy managers with real-world 
knowledge and experience, ready to work on projects immediately and improve the bottom line. 

This activity is expected to yield annual energy savings of 1 80 trillion Btus in 2025 and a carbon 
savings of 2.67 MMTCO 2 . 


Save Energy Now Leaders Partnership 15,532 27,000 28,105 

Through the SEN Leaders Partnership, ITP continues to partner with leading industrial companies, 
plants, and supply chains to reduce their energy intensity by 25 percent over a 10 year period in 
alignment with Section 106 of EPAct 2005. SEN will help energy-intensive plants and new emerging 
sectors (such as data centers) implement cost-effective energy-saving and carbon-reducing technology 
solutions through the dissemination of energy assessments, tools, information, and training either 
directly or through State, utility and local partners. ITP will continue to provide industrial process 
application tools for evaluating major energy systems such as: steam; pumping; process heating; and 
compressed air systems emphasizing system-level improvements. ITP will build off the success of 
over 800 completed Energy Savings Assessments (ESAs), which have identified $1.3 billion per year 
in potential energy cost savings since 2006. In FY 201 1, ITP will expand its partnership with leading 
corporations in energy management and pilot a new voluntary ANSI-accredited' standard to certify a 
manufacturing facility for energy efficiency through a third-party verification process. As part of 
SEN, ITP will continue sending energy experts to the Nation's most energy-intensive manufacturing 
facilities to identify immediate opportunities for saving energy and money. SEN Leaders Partnership 
activities are estimated to result in energy savings in 2025 of 1 ,65 1 trillion Btus and a carbon savings 
of 24.5 MMTCO 2 . 


Total, Industrial Technical Assistance 19,567 30,874 32,160 


“ ITP Save Energy Now: Results available at htt p://appsl.eere.eDergv-gov/industrv/saveenerg\Tiow/partners/results.cftn 
White House Press Office httD:/./www. whitehouse.gov/the press office/Remarks-bv-the-President-at-the-National- 
Academv-of-Scienccs- Annual-Meeting/ 

ANSI refers to the American National Standards Institute 
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Explanation of Funding Changes 

FY 2011 vs. 
FY 2010 
($ 000 ) 

Industrial Technical Assistance 
Energy Services Development 

Activities were transferred from Industrial Assessment Centers. No significant 

change. +181 

Save Energy Now Leaders Partnerships 

Activities were transferred from Best Practices. Increase will be used to expand 
partnerships and pilot a new voluntary manufacturing facility energy efficiency 
certification standard. +1,105 

Total Funding Change, Industrial Technical Assistance +1,286 
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Federal Energy Management Program 
Funding Profile by Subprogram 

(dollars in thousands) 


FY2009 

FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Federal Energy Management Program 

Project Financing 

8,000 

7.888 

11,800 

12,072 

Technical Guidance and Assistance 

4,000 

11,000 

8,000 

10,000 

Planning, Reporting and Evaluation 

2,000 

3,500 

3,000 

5,000 

Federal Fleet 

2,000 

0 

3,000 

3,000 

DOE Specific Investments 

6,000 

0 

6,200 

12,200 

Total, Federal Energy Management 

Program 

22,000 

22,388 

32,000 

42,272 


Public Law Authorizations: 

P.L. 94-163, “Energy Policy and Corrservation Act” (EPCA) (1975) 

P.L. 94-385, “Energy Conservation and Production Act” (ECPA) (1976) 

P.L. 95-91, “DOE Organization Act” (1977) 

P.L. 95-619, “National Energy Conservation Policy Act” (NECPA) (1978) 

P.L. 100-615, “Federal Energy Management Improvement Act” (1988) 

P.L. 102-486, “Energy Policy Act of 1992” 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L 1 10-140, “Energy Independence and Security Act of 2007” 

Mission 

The Federal Energy Management Program (FEMP) facilitates the Federal Government’s implementation 
of sound, cost effective energy management and investment practices to enhance the Nation’s energy 
security and environmental stewardship. By increasing its use of energy efficiency and renewable 
energy, the Federal sector, leading by example, will reduce its greenhouse gas (GHG) emissions and will 
meet more of its energy requirements from clean and secure sources. 

Benefits 

As proposed, FEMP program activities in support of Federal agencies will contribute to reducing the 
energy intensity at Federal facilities, lowering their energy bills and providing environmental benefits. 
FEMP will achieve these benefits by facilitating the use of alternative financing mechanisms for Federal 
agencies that include energy saving performance contracts (ESPCs), utility energy service contracts 
(UESCs), power purchase agreements and enhanced use leases. In addition, FEMP will accelerate 
deployment of DOE energy efficiency and renewable energy technologies to the Federal Government, 
provide technical assistance to Federal agencies, impart guidance on Federal vehicle fleet activities and 
report and evaluate agency progress each year The program facilitates the award of ESPCs and UESCs 
for multiple Federal agencies. These contracts between Federal agencies and the private sector fund 
energy efficiency improvements through the use of guaranteed energy savings on future energy bills. 

FEMP provides technical guidance and assistance to all Federal agencies and reports to Congress on 
Federal energy efficiency, federal fleets, renewable electric power and agency compliance with relevant 
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public law and Executive Order (E.O.) requirements. For DOE, FEMP promotes internal energy 
management policies and planning efforts following DOE Order 430.2b^ and E.O. 13514 which will put 
the Department in the forefront of implementing Federal best practices in the areas of environmental, 
energy, and transportation management. 

FEMP directly supports the 22 Federal Agencies that report annual energy consumption to DOE, and 
assists OMB in assessing their performance. FEMP collaborates with agency leadership, energy and 
facility managers from other Federal agencies, and state and industry partners to identify key 
opportunities for enhancing energy efficiency and the use of renewable energy at Federal facilities. At 
DOE, FEMP helps program offices develop energy performance plans with their respective “landlord” 
sites in order to achieve energy management goals and measure progress. FEMP facilitates regular 
meetings among Federal agencies and industry partners; including the Federal Interagency Energy 
Management Task Force, Interagency Sustainable Working Group, and the Federal Utility Partners 
Working Group. 

By providing interagency coordination, technical expertise, training, financing resources and contracting 
support, FEMP helps agencies make cost-effective investments in energy efficiency and renewable 
energy technologies at Federal facilities which result in strategic benefits in climate change, energy 
security and positive economic impacts. 

Steady progress is being made on FEMP’s two Recovery Act projects. The Enhance & Accelerate 
FEMP Service Functions to the Federal Government project is enhancing technical assistance, 
communications, outreach and training to assist agencies with a great increase in activity and 
investments in energy efficiency and renewable energy, water and green building projects occurring 
across the Federal Government. The Energy, Water & Emissions Reporting and Tracking System 
project is developing comprehensive GHG tools and resources that provide the necessary services to 
Federal agencies and assist other Federal agencies as they make energy and water investment decisions. 
FY 201 1 activities will build upon historic clean energy investments in the Recovery Act to further the 
Nation’s energy goals through sustained technology innovation and continued investments in enabling 
infrastructure. To enable decision makers and the public to follow performance and plans, the program 
will post its progress in these planned activities at; http://www.energy.gov/recovery/index.htm. 


“DOE Order 430.2b “Departmental Energy, Renewable Energy and Transportation Management” can be found at: 
http://www,directives.doe.gov/pdfs/doe/doetexl/neword/430/o4302b.html. 
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Climate Change 

FEMP provides support to Federal Agencies to meet their greenhouse gas reduction goals which were 
established according to the requirements of Executive Order 13514. FEMP also assists agencies in 
tracking their greenhouse gases by providing guidelines and GHG tools and resources. 

Energy Security 

By promoting the use of alternative fuel in the fleets of Federal agencies, the Federal Fleet subprogram 
decreases our Nation’s dependence on foreign oil, enhancing the Nation’s energy security. Private 
sector development of alternative fuel stations at Federal sites will be supported to demonstrate 
opportunities for petroleum displacement. 

Economic Impact 

FEMP-facilitated investments in energy efficiency and renewable energy also increase the Nation’s 
energy productivity and increase green jobs. Estimated economic benefits show the potential to reduce 
cumulative net consumer expenditures by more than $20 billion by 2030.* 

The benefit tables on the following pages show the preliminary strategic estimated benefits from 2015 
through 2050 and related metrics that would result from realization of FEMP’s goals.'’ These benefits 
are achieved by assisting Federal agencies through ESPC and UESC program support, accelerating 
deployment of DOE energy efficiency and renewables technology to the Federal Government, technical 
assistance to Federal agencies, guidance on Federal vehicle fleet activities, and reporting and evaluating 
agency progress annually on energy and transportation. 

FEMP’s goal case is modeled along with a “baseline” case in which no DOE R&D or deployment 
programs exist. The baseline case is intended to represent the future without the effect of FEMP, and is 
identical for all DOE applied energy R&D programs, thereby ensuring that all program benefits are 
estimated using the same assumptions for external factors such as economic growth, energy prices, and 
levels of energy demand. The expected outcome benefits are calculated using the same fundamental 
methodology across EERE and across all of DOE’s applied energy R&D programs, and the metrics by 
which expected outcome benefits are measured are identical. This standardization of method and 
metrics is part of DOE’s efforts to make all program stated benefits comparable. 

Prospective benefits are calculated as the arithmetic difference between the baseline case and FEMP’s 
goal case, and the resulting economic, environmental and security benefits attributed to FEMP’s 
activities. This approach of calculating the benefits as an incremental improvement to the baseline helps 
ensure that improvements in FEMP activities that would occur in the absence of the program are not 
counted as part of the program’s benefits. In addition to technology and process advances due to 
FEMP’s activities, energy market policies (such as State and Federal tax policies) facilitate the 
development and deployment of clean energy technologies. The expected impacts of current legislated 
policies in the baseline case are included so that the expected benefits calculated reflect as much as 
possible the effects of activities funded by FEMP. 


" Detailed economic impact benefit can be found in the NEMS-GPRAl 1 tables. 

^ Additional information on EERE’s impact analysis methodology and assumptions, as well as the final FY201 1 budget 
impact estimates, can be found at httpf'/wtvwl .eere.enetgy.gov/ba/pba/program benefits.html. 
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The benefits are generated by modeling both the program goal and baseline cases” within two energy- 
economy models: NEMS-GPRAl 1 for benefits through 2030, and MARKAL-GPRAl 1 for benefits 
through 2050. The following tables display the full list of modeled benefits. 


■ Baseline cases utilize data from the updated Annual Energ\’ Outlook 2009 Reference Case Service Report, April 2009 
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FY 2011 Primary Metrics 



Metric 

Model 

Year 

2015 

2020 

:i)30 

2050 

Energy Security 

Oil Inports Reduction, cumulative (Bil 
bbl) 

NEMS 

IS 

ns 

n« 

N/A 

MARKAL 

ns 

ns 

ns 

ns 

Natural Gas Inpoits Reduction, 
cumulative (Tcf) 

NEMS 

ns 

ns 

on 

N/A 

MARKAL 

ns 

0.18 

1.00 

2.32 

Environmental 

Impacts 

CO 2 Emissions Reduction, cumulative 
(Mil mtCOs) 

NEMS 

ns 

29.9 

91.5 

N/A 

MARKAL 

15 

38 

.8- 

165 


NEMS 

NA 

NA 

. NA 

N/A 

13 O 2 Allowance Riice Reduction (S/toii) 

MARKAL 


N/A 

N/A 

N/A 

NOx Allowance Price Reduction ($/ton) 

NEMS 

‘ rNA'*t*' 

NA 

' ' NA 

N/A 

MARKAL 


N/A 

N/A . 

N/A 

Economic Impacts 

Primary Energy Savings, cumulative 
(quads) 

NEMS 


ns 

ns 

N/A 

MARKAL 

T “ c 

ns 

OM 

2.70 

Oil Savings, cumulative (Bil bbl) 

NHvlS 

- ns 

ns 

HS 

N/A 

MARKAL 

ns 

0.01 

, 001 

ns 

O^nsumer Savings , cumulative (Bil $) 

NEMS 

US ~ 

7,43 

2323 

N/A 

MARKAL 

OS 

ns 

■^5 2 DS 

ns 

Electric Power Industry Savings, 
cumulative (BUS) 

NEMS 

ns s- 

3.3 

..i- 9.1 

N/A 

MARKAL 

- - 1.6 ■ 

3.8 

'1.-123 

19.1 

Household Energy Expenditures 
Reduction ($/household/yr) 

NEMS 

as 

ns 

DS ; 

N/A 

MARKAL 

9.0 - 

4.9 

. 14.1 

ns 

-“Reductions” and “savings” are calculated as the difference between results from the baseline case (Le. no future 
DOEfrinding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successfui). 

-Oil inpacts are shown as two metrics. "OilTnports Reduction" refers only to reductions in oil inports; "Oil Savings" 
refers to savings (reduction) in total oil consumption. 

•All cumulative metrics are based on results beginning in 2011. 

- All monetary metrics are in 2007$. 

- (Tumulative monetary metrics are in 2007$ that are discounted to 2011 using a 3% discount rate, 

ns -Not significant NA -Not yet available N/A -Not applicable 
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FY 2011 Secondary Metrics 




Model 

Year 


Ivleliic 

2015 

2020 

“ -2030 

2050 


Oillirports Reduction, annual (Mbpd) 

NEMS 

ns 

ns 


N/A 

& 

'im 

MARKAL 

as 

ns 

ns 

ns 

a 

Natural Gas Inports Reduction, annual 

NEMS 

N-\ 

NA 

NA 

N/A 

>> 

on 

(Tcf) 

MARKAL 

ns 

0.07 

009 

ns 

s 

m 

MPGInprovement (%) 

NEMS 

ns^ 

ns 

ns 

N/A 


MARKAL 

ns 

ns 

ns 

ns 


CX)2 Emissions Reduction, annual (Mil 

NEMS 

. ns 

3.9 

8.5i 

N/A 

w 

01 

rntC02/yr) 

MARKAL 

5 

3,7 


LO 

I" 

(X)2 Intensity Reduction of US 

NEMS 

NA " 

NA 

NA 

N/A 

'S 

Economy (Kg CX)2/$CDP) 

MARKAL 

^ins 

ns 

ns^ 

ns 

I 

CO 2 Intensity Reduction of US Power 

NEMS 

-NA 

NA 

.f NA 

N/A 

u 

‘> 

Sector’ (Kg C02/kWh) 

MARKAL 

ns 

ns 

,ns 

ns 

til 

CO 2 Intensity Reduction ofUS 

NEMS 

NAf' 

NA 

NA 

N/A 


Transportation Sector (Kg C02/niile) 

MARKAL 

ns 

ns 

^ ns 

ns 


Primary Energy Savings, annual 

NEMS 


ns 

' -V DS ' 

N/A 


(quads/yr) 

MARKAL 

ns 

0.06 

r 0 10 

0.05 


Oil Savings, annual (Mbpd) 

NEMS 

•4' ns. 

ns 

ns 

N/A 

■S 

MARKAL 

DS . 

ns 


ns 

V 

<« 

Gl. 

a 

u 

Cbnsumer Savings , annual (Bil $) 

NEMS 


1.48 

1.93 

N/A 

MARKAL 

ns 

ns 

ns 

ns 

1 

o 

Electric Power Industry Savings, 

NEMS 

ns 

0,64 

4 0,92 ■ 

N/A 

e 

w 

bi 

annual (Bil S) 

MARKAL 

^ 0^ 

0,45 

f. IMlfi 

0.79 


Energy Intensity of US Econonty 

NEMS 

NA . 

NA 

" NA^,f 

N/A 


(energy /SGDP) 

MARKAL 

ns ^ 

ns 

DS 

ns 


Net Energy System Cost Reduction, 

NEMS 

N/A®*" 

N/A 

N/A 

N/A 


cumulative (NPV, Bil $) 

MARKAL 

6.3 / 

19.1 

50,4 

94.2 

-“Reductions” and “savings” are calculated as the difference between results from the baseime case (i.e. no future 

DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 

and is successful). 






- Oil inpacts arc shown as two metrics. "Oil Inports Reduction" refers only to reductions in oil krports; "Oil Savings" I 

refers to savings (reduction) in total oil consunption. 





- All cumulative metrics are based on results beginning in 2011. 





- All monetary metrics are in 2007$. 






-Cumulative monetary metrics are in 2007$ that are discounted to 2011 using a 3% discount rate. 


ns - Not significant NA - Not vet available N/A - Not applicable 
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Contribution to the Secretary’s Goals and GPRA Unit Program Goals 

FEMP contributes to several of the Secretary’s goals as described below, principally. 

Energy: Build a competitive, low-carbon economy and secure America’s energy future. 

FEMP’s priorities reduce energy demand and deploying low-carbon energy technologies at Federal 
agencies. FEMP enables the Federal Government to meet relevant energy, water, and transportation 
goals of EISA 2007, EPAct 2005, and Executive Orders by providing needed interagency coordination, 
technical expertise, guidance, training, financing resources and contract program support. 

FEMP activities provide needed interagency coordination, technical expertise, training, financing 
resources and contracting support. FEMP helps agencies make cost-effective investments in energy 
efficiency and renewable energy technologies at Federal facilities that will reduce energy demand and 
deploy low-carbon energy technologies. For example, FEMP’s facilitation of Energy Savings 
Performance Contracts (ESPCs) and Utility Energy Service Contracts (UESCs) provides third party 
financing for the installation of energy efficient technologies or of renewable energy generating 
technologies in Federal facilities. 

FEMP facilitates deployment pathways for clean energy through its activities across the Federal 
Government that helps institute energy efficient and low GHG emission technologies. FEMP also 
provides assistance in planning and instituting ESPC-UESC program support, energy conservation 
measures (ECM), and training. FEMP-facilitated investments in energy efficiency and renewable 
energy technologies increase the Nation’s energy productivity and increase green jobs. 

Contributions to GPRA Unit Program Goal 7 (Federal Energy Management Program) 

FEMP activities contribute to the Program Goal by assisting Federal agencies through ESPC-UESC 
program support, technical guidance and assistance, guidance on Federal vehicle fleet activities and 
reporting and evaluating agency progress each year. FEMP’s assistance will help agencies reach the 
goals set forth by EPAct 2005, E.O. 13423, EISA 2007, and E.O. 13514. Current government-wide 
goals include: 

• Improve energy efficiency and reduce GHG emissions of the agency, through reduction of energy 
intensity by three percent annually or 30 percent by the end of FY 2015, relative to the baseline of 
the agency’s energy use in FY 2003; 

■ Ensure that at least five percent of Federal electricity consumption is generated from renewable 
sources in FY 2010 through FY 2012; and 7.5 percent in FY 2013 and each fiscal year there after; 

■ Ensure that at least half of the statutorily required renewable energy consumed by the agency in a 
fiscal year comes from new renewable sources (after 1999) and, to the extent feasible, the agency 
implements renewable energy generation projects on agency property for agency use; 

• Reduce water consumption intensity by two percent annually or 1 6 percent by the end of the FY 
2015 as compared to the FY 2007 base year; and 

• For agencies operating a fleet of at least 20 motor vehicles, ensure these agencies, relative to their 
respective baselines for FY 2005: (1) reduce the fleet’s total consumption of petroleum products by 
two percent annually through the end of FY 2015; (2) increase the total fuel consumption that is non- 
petroleum-based by 10 percent annually; and (3) use plug-in hybrid electric vehicles (PHEVs) when 
PHE’Vs are commercially available at a cost reasonably comparable, on the basis of life-cycle cost, 
to non-PEHVs. 
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Annual Performance Results and Targets 

The FY 201 1 performance measures align closely with the Secretary’s goal to build a competitive, low- 
carbon economy and secure America’s energy future. FEMP measures how its broad range activities 
contribute to lifecycle Btu savings at Federal agencies. These activities include project financing 
services and technical assistance services to all Federal agencies and direct capital funding to DOE. 
These activities contribute to a low-carbon economy through Federal investments in energy efficiency 
and renewable energy technologies. These technologies are often the least costly option, providing a 
competitive energy future that is secure. 

Other factors will affect the program’s milestones. For example, technology developments and industry 
growth in energy efficiency and renewable technologies will drive the cost of these technologies down, 
which will make these technologies more cost-effective for Federal agencies. In addition, Federal 
agencies will each develop a new GHG emissions reduction target as required by E.O. 13514, which 
requires additional effort on the part of agencies to incorporate energy efficiency and renewable 
technologies. These factors have been incorporated into the Program targets. 
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Means and Strategies 

FEMP will use various means and strategies to achieve its GPRA Unit program goals as described 
below. “Means” include operational processes, resources, information, and the development of 
technologies, and “strategies” include program, policy, management and legislative initiatives and 
approaches. 

FEMP will implement the following means: 

• Develop policy and guidance to achieve Executive Order and legislative requirements; 

• Facilitate use of ESPC-UESC programs within Federal agencies; 

■ Evaluate the potential of new, iimovative technologies for use in the Federal sector; 

• Report progress with respect to energy conservation at the Federal agencies; 

• Provide oversight and approval of DOE utility contracts and support utility rate interventions; and 

• Provide analysis and reporting on Federal vehicle fleet management activities to identily issues and 
problem areas that present challenges. FEMP works with agencies to develop strategies for 
addressing those issues and shares the lessons learned with other vehicle fleets. 

FEMP will implement the following strategies: 

■ Identify high impact opportunities across Federal agencies for energy efficiency improvements and 
increase the use of renewable energy; 

• Identify opportunities for widespread use of energy efficient and renewable energy technologies in 
the Federal sector and deploy these technologies through coordinated procurement, alternative 
financing, or other means; and 

• Recommend strategies for improved energy security for critical needs at Federal facilities. 

These strategies will result in significant cost and/or energy savings and improved energy security at 
Federal facilities. 

The following external factors could affect FEMP’s ability to achieve its strategic goal: 

• Mission changes at Federal sites that could change building usage; 

• Availability of energy management personnel at Federal sites; and 

• Significant changes in energy price will affect the focus on energy conservation. 

Validation and Verification 

To validate and verify programs, FEMP conducts ongoing internal reviews of its program activities each 
year. In addition, external peer reviews are conducted. FEMP provides a report to Congress every year 
on the progress of Federal agencies toward reaching their respective energy efficiency and renewable 
energy goals. 

Data Sources: Agencies submit annual reports to DOE documenting energy use in buildings, 

cost, gross square footage and exempt facilities. FEMP compiles this information 
in a report to Congress each year. For the Federal vehicle fleet activity, agencies 
enter fleet and fuel use data into the Federal Automotive Statistical Tool (FAST) 
database. The most current report can be found at: 
http://wwwl.eere.energy.gov/femp/pdfs/annrep 06 .pdf. 
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Baselines: 


Frequency: 

Evaluation: 


Data Storage: 
Verification: 


The baseline for the energy efficiency goal for Federal facilities of EPAct 2005, 
the E.O. 13423 and DOE Order 430.2B is the FY 2003 energy intensity of 
standard and energy intensive Federal buildings - 127,01 5 Btu per square foot (for 
the entire government). As established by E.O. 13423 (which also applies to the 
DOE Order 430.2b), the baseline for the Federal vehicle fleet is the amount of 
Federal petroleum usage in 2005 - 420 million gallons of gasoline equivalent. 

Annual. 

In carrying out its mission, FEMP uses several forms of evaluation to assess 
progress and to promote program improvement: 

■ Peer review by independent outside experts of both the program and 
subprogram portfolios; 

■ Annual internal program reviews; 

• Quarterly and annual assessment of program and management results based 
performance through the Performance Measurement Manager (PMM, the DOE 
quarterly performance progress review of budget targets); and 

■ Annual review of methods, and recomputation of potential benefits for GPRA. 

FEMP maintains a database of reported information. Agencies maintain their 
own, detailed data. 

External audits are conducted each year. Reporting anomalies are identified and 
resolved during the annual reporting cycle. 
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Project Financing 
Total, Project Financing 


Project Financing 
Funding Schedule by Activity 

(dollars in thousands) 


1 FY 2009 

FY20I0 

FY20n 

8,000 

11,800 

12,072 

8,000 

11,800 

12,072 


Description 

FEMP facilitates Federal agencies’ access to private sector financing to fund energy efficiency 
improvements through Energy Savings Performance Contracts (ESPCs), public benefit funds, and 
Utility Energy Service Contracts (UESCs) program support. FEMP provides guidance, documentation 
and individual project assistance to Federal agencies that utilize these programs which help develop and 
finance energy improvements at Federal facilities that are in need of significant energy system retrofits. 
Benefits 

These energy efficiency and renewable energy projects improve the energy efficiency of Federal 
facilities. Projects save energy at Federal facilities and are implemented with little or no upfront cost to 
the government. By providing a means for Federal agencies to utilize renewable energy and energy 
efficieney technologies, these programs help reduce GHG emissions associated with power usage at 
Federal facilities and promote the use of clean, secure alternatives to conventional technologies. 

FEMP’s goal is to facilitate new energy investments through the ESPC and UESC programs that result 
in an estimated lifecycle savings of 30 trillion Btus in FY 2011. The energy savings from Project 
Financing activities are estimated to be 56 percent of FEMP’s annual target to reduce a total of 54 TBtus 
in FY 201 1, equivalent to displacing the energy use of about 22,000 households over the lifetime of the 
investment. 

Detailed Justification 


Project Financing 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


8,000 11,800 12,072 


Federal agency use of ESPCs was authorized by Congress to provide an alternative to direct 
appropriations for funding energy-efficient improvements in Federal facilities. Under ESPCs and 
UESCs, agencies can take advantage of private sector expertise with little or no upfront cost to the 
government. The government pays back the ESCO through energy cost savings over the life of the 
projects. ESPC and UESC projects can include energy-efficient improvements, renewable energy 
technologies, alternative fuel (biomass/landfill), combined heat and power, advanced metering, power 
management and reduced water consumption technologies. 

DOE is responsible for the management, oversight and reporting of a government-wide multiple 
award ESPC available to all Federal agencies. FEMP will continue to make improvements in ESPC 
project facilitation, outreach, financing, training, reporting, measurement and verification, and 
competition. Project facilitators will continue to provide ESPC and UESC assistance, including 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


identifying and screening projects and evaluating proposals. Facilitators will also provide technical 
and contracting expertise for issues such as interest rates, competitive financing, and utility rates to 
support the negotiation process. 


Analytical activities will continue in support of reporting requirements for project metrics, milestones 
and program plans to implement improvements in the ESPC and UESC activities. Activities supporting 
the use of state-provided public benefit funds for Federal facilities and the use of power purchase 
agreements will continue. 


Total, Project Financing 


8,000 11,800 12,072 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

Project Financing 

No significant change. +111 

Total Funding Change, Project Financing +272 
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Technical Guidance and Assistance 
Funding Schedule by Activity 


Technical Guidance and Assistance 
Total, Technical Guidance and Assistance 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 

4,000 

8,000 

10,000 

4,000 

8,000 

10,000 


Description 

Technical Guidance and Assistance helps Federal agencies take advantage of innovative technologies, 
tools, and best practices in the areas of energy efficiency, renewable energy and water conservation. 
These activities support agency development of new and existing high performance buildings that are 
moving toward the goal of consuming no more energy than the energy produced at the site (a net zero 
energy building). 

Benefits 

Technical Guidance and Assistance supports FEMP’s mission by helping agencies implement projects 
and practices that reduce energy bills, reduce GHG emissions, and promote the use of water 
conservation, energy efficiency and renewable energy. FEMP’s technical assistance on energy 
efficiency and renewable technologies results in accelerated acceptance of these technologies in the 
Federal sector. 

FEMP’s goal is to provide technical assistance that result in an estimated lifecycle savings of 14 trillion 
Btus in FY 201 1 . The energy savings from Technical Guidance and Assistance are estimated to be 26 
percent of FEMP’s annual target to reduce a total of 54 Tbtus, equivalent to displacing the energy use of 
about 10,000 households over the lifetime of the investment. 

Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


Technical Guidance and Assistance 4,000 8,000 10,000 

FEMP’s broad range of assistance includes analytical support to Federal agencies from its laboratories, 
new technology deployment, development of Federal agency efficiency standards, specification of 
products for agency procurement, energy assessments and assistance to help other agencies develop 
comprehensive planning and internal processes to reduce their energy use and to achieve Federal water 
consumption goals. 

Technology areas include lighting, renewable energy and Combined Heat and Power (CHP) 
technologies. EPAct 2005 and EISA 2007 establish FEMP’s responsibility for carrying out a number of 
activities, including developing product specifications and issuing guidance on metering, new 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


construction, and other energy-related building topics. FEMP will continue to update its specifications 
for highly energy efficient products. These specifications will be provided to the Genera! Services 
Administration and Defense Logistics Agency as required by the Federal purchase requirement set forth 
in EPAct 2005. Technical Guidance and Assistance also provides program-specific technical training 
and information. 

FEMP will expanding its efforts in two areas: (1) "continuous commissioning" to ensure that existing 
investments in energy efficiency and building control systems are kept at peak operating efficiency; and 
(2) an expansion of FEMP's interagency technical support and assistance which often takes the form of 
design and analysis of new energy efficiency or renewable energy projects. There is a great deal of 
unmet demand at agencies, as demonstrated by the response to a call for technical assistance projects 
funded by the Recovery Act. 

Total, Technical Guidance and Assistance 4,000 8,000 10,000 


Explanation of Funding Changes 


Technical Guidance and Assistance 

Increased funding will support: (1) an increase in continuous commissioning for 
Federal agencies to keep their investments at peak operating efficiency; and (2) 
expansion of FEMP's interagency technical support and assistance. 

Total Funding Change, Technical Guidance and Assistance 


FY2011 vs. 
FY 2010 
($000) 


+ 2,000 
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Planning, Reporting and Evaluation 
Funding Schedule by Activity 


Planning, Reporting and Evaluation 

Total, Total, Planning, Reporting and Evaluation 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 

2,000 

3,000 

5,000 

2,000 

3,000 

5,000 


Description 

National Energy Conservation Policy Act (as amended by EISA 2007) requires DOE to collect, verify 
and report on progress by Federal agencies (including DOE) toward the goals that address energy 
efficiency in facilities. FEMP will collect and publish data for the annual Report to Congress and 
respond to inquiries to help ensure accuracy in reporting and analysis of trends. Through its awards 
program, FEMP recognizes energy efficiency and renewable energy champions at Federal agencies. 

Benefits 

Through planning, reporting and evaluation, FEMP meets the reporting requirements set forth by 
Congress and Executive Orders. Tracking, reporting and evaluating are necessary to guide the planning 
process by assessing the lessons and effectiveness of the government’s efforts to achieve the greatest 
possible reductions in energy costs, improvements in air quality, and to promote water conservation, 
energy efficiency and renewable energy technologies. These best practices are not only used by FEMP 
to improve its performance, but also shared throughout the Federal Government to support collaboration 
in meeting energy savings goals and deployment of energy efficiency technologies. Information is 
shared through means such as the FEMP website, interaction with personnel from other agencies on the 
various interagency panels hosted by FEMP, and multiple training activities. FEMP’s collaboration 
with other Federal agencies to co-sponsor the annual GovEnergy meeting also provides information to 
thousands of Federal and non-Federal stakeholders on new technologies, processes, and procedures to 
increase energy efficiency and to increase generation of renewable energy in the Federal Government. 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


Planning, Reporting and Evaluation 2,000 3,000 5,000 

Data collection, verification and reporting continue to be centralized for the Federal agencies at FEMP 
with the assistance of technical experts for preparing analysis and verification of data. This also 
includes maintaining DOE facilities information and developing annual plans and reports. 

Information will be made available on Federal progress toward public law and E.O. goals on the 
FEMP website and technical updates to web-based materials will continue for the Federal sector. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Activities include strategic communications and marketing, improved analysis of investments and 
financing, training for FEMP personnel and contractor support staff, and support for the GovEnergy 
conference. 

Technical analysis will continue as required to respond to analytical reporting requirements, multi- 
year planning and peer reviews. Program assistance will continue in preparing and updating the 
Federal sector plans for meeting legislative and E.O. goats, as well as recognizing progress through 
the Presidential and Federal awards programs. Activities will include GHG accounting, reporting and 
guidance development required by E.O. 13514. 


Total, Planning, Reporting and Evaluation 


2,000 3,000 5,000 


Explanation of Funding Changes 


FY 2011 vs. 
FY 2010 
($ 000 ) 


Planning, Reporting and Evaluation 

Increased funding will support an increased effort in GHG accounting, reporting and 

guidance development as required by E.O. 13514. Per E.O. 13514, FEMP is 

responsible for developing, maintaining, and analyzing data collection on GHG 

emission reductions from all Federal agencies. +2,000 

Total Funding Change, Planning, Reporting and Evaluation +2,000 
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Federal Fleet 

Funding Schedule by Activity 


Federal Fleet 
Total, Federal Fleet 


(dollars in thousands) 


FY2009 

FY 2010 

FY 2011 

2,000 

3,000 

3,000 

2,000 

3,000 

3,000 


Description 

Federal vehicle fleet activities include the tracking and reporting activities for the Federal fleet required 
by Federal law. Additional activities include the promotion of the increased use of alternative fuel for 
Federal Agency sites and the integration of buildings, electricity and electric vehicles (EVs) or plug-in 
hybrid electric vehicles (PHEVs). FEMP will demonstrate opportunities for increased petroleum 
displacement to increase alternative fuel use and its fueling infrastructure. 

Benefits 

By promoting the use of alternative fuel in the fleets of Federal agencies, the Federal Fleet activity 
decreases the Nation’s dependence on oil, enhancing the Nation’s energy security, reducing emissions of 
GHGs, and provides leadership and examples for other large fleet operations. FEMP provides technical 
assistance and support to agencies to reduce their petroleum consumption by 20 percent between 2005 to 
2015 and to increase alternative fuel consumption by 10 percent per year over the same time. These 
activities will support private sector development of alternative fuel stations at Federal sites and 
demonstrate opportunities for petroleum displacement to increase alternative fuel use and its fueling 
infrastructure. 


Detailed Justification 


Federal Fleet 


(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


2,000 


3,000 


3,000 


Activities will include aggregating alternative fuel vehicles (AFVs) to support private sector 
development of alternative fuel (AF) stations and demonstrating the potential for integration of 
buildings, electricity, and EVs or PHEVs. FEMP will demonstrate opportunities for increased 
petroleum displacement to increase alternative fuel and its fueling infrastructure, use of electric 
vehicles and issues specifically related to use of renewable electricity generation, utility integration, 
time-of-day charging, and potential impacts on Federal facilities. 

FEMP will continue to report on and conduct analysis of Federal vehicle fleet activities and to 
implement compliance measures in each agency’s fleet activity. Federal vehicle fleet activities 
provide guidance and support to each agency toward compliance with legislative and E.O. 
requirements to reduce dependence on foreign sources of oil. 

Total, Federal Fleet 2,000 3,000 3,000 
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Explanation of Funding Changes 


FY 201 1 vs. 
FY2010 
($ 000 ) 


Federal Fleet 

No change. 0 

Total Funding Change, Federal Fleet 0 
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DOE Specific Investments 
Funding Schedule by Activity 


DOE Specific Investments 
Total, DOE Specific Investments 


(dollars in thousands) 


FY2009 

FY2010 

FY 2011 

6,000 

6,200 

12,200 

6,000 

6,200 

12,200 


Description 

DOE Specific Investments includes activities designed to implement Federal environmental, energy, 
and transportation management goals at DOE sites. FEMP provides technical assistance, project 
transaction services and a coordination role for other DOE program offices making capital 
investments. These activities support DOE’s efforts to meet goals set by EISA 2007, E.O. 13423, 
internal DOE Order 430.2b and E.O. 13514, helping DOE to be in the forefront of implementing 
Federal best practice in the areas of environmental, energy, and transportation management. 

EISA Section 432 requires that all DOE facilities conduct comprehensive energy assessments and 
install advanced metering with some exceptions. To meet this requirement, FEMP will provide 
funding for comprehensive energy assessments and support for advanced metering to accelerate 
ongoing efforts taking place at DOE facilities. Beginning in FY 201 1, DOE Specific Investments will 
include direct funding for capital projects at DOE sites. Candidate projects include funding for 
advanced metering hardware, retrocommissioning retrofits and continuous commissioning retrofits. 
Other projects may include hardware for capturing fugitive GHG emissions and renewable pilot 
projects with solar, biomass and alternative vehicle fueling stations technology. 

Benefits 

These activities further DOE'S strategic goal of energy security by increasing energy productivity and 
energy diversity, and reducing the GHG emissions from energy use at the Department while enhancing 
DOE'S ability to lead by example. For facilities, the goals from EISA 2007 are: 30 percent reduction in 
energy intensity from FY 2003 through FY 2015; 16 percent reduction in water use intensity from FY 
2007 through FY 2015; 7.5 percent of electricity must be from renewable sources from FY 2013. In 
support of these goals, FEMP provides assistance to specific investments that result in an estimated 
lifecycle Btu savings of 10 trillion in FY 2011. The activities further DOE’s strategic goal of energy 
security by increasing the energy productivity and energy diversity, and reducing the GHG emissions of 
energy use at the Department, while enhancing FEMP’s ability to lead by example. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY2010 


FY 201 1 


DOE Specific Investments 6,000 6,200 12,200 

Activities include establishing alternative fuels infrastructure for DOE vehicle fleets; supporting use of 
ESPCs and UESCs at DOE facilities; providing technical guidance and assistance to DOE offices; 
establishing incentive awards; training DOE senior management and staff on E.O,, EPAct 2005 and EISA 
2007 compliance; establishing sustainable principles; identifying and deploying energy efficiency, water 
and renewable energy technologies; providing information and outreach; assisting with development and 
implementation of site energy and water plans; supporting ESPC and UESC projects, training, renewable 
power purchase agreements, project development and implementation assistance; and supporting 
deployment of smart meters on all DOE buildings. 

An increased effort for comprehensive energy assessments of “covered” DOE facilities will be undertaken 
to achieve compliance with EISA 2007 by retro-commissioning where deemed appropriate through: the 
assessment process; selection of retrofit projects as needed to support retro-commissioning efforts; and 
advanced metering planning support and hardware acquisition. These projects may be some of the most 
cost effective measures available to reduce energy and save money. FEMP will support agency-wide real- 
time energy monitoring and continuous commissioning, placement of Resource Efficiency Managers 
(REMs) and provide energy manager and building operator training. Administrative and technical support 
will be provided for the Program Energy Manager Officials group (PEMO), the Energy Efficiency 
Working Group (EEWG) and the Energy Facilities Contractor Group (EFCOG). 

Beginning in FY 201 1, DOE Specific Investments will include direct funding for capital projects at DOE 
sites. Capital projects may include advanced metering hardware, retrocommissioning retrofits, continuous 
commissioning retrofits, hardware for capturing fugitive GFIG emissions and projects with solar, biomass 
and alternative vehicle fueling stations technology. 

Total, DOE Speciflc Investments 6,000 6,200 12,200 


Explanation of Funding Changes 

FY 2011 vs. 
FY2010 
($000) 

DOE Speciflc Investments 

Increase in funding will support DOE efforts to meet goals established by EISA 

2007, E.O. 13423 and E.O. 13514. Efforts will focus on the following areas at DOE 

sites: (1) comprehensive energy assessments and support for advanced metering; (2) 

retro-commissioning and continuous commissioning and capital projects associated 

with these efforts; (3) hardware for capturing of fugitive emissions; and (4) pilot 

renewable projects in such areas as solar, biomass and alternative fueling stations. +6,000 

Total Funding Change, DOE Specific Investments +6,000 
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RE-ENERGYSE (Regaining our Energy Science and Engineering Edge) 
Funding Profiie by Subprogram 

(dollars in thousands) 



FY 2009 




Current 

FY 2010 


FY 2009 Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


RE-ENERGYSE 

Higher Education 

0 

0 

0 

35,000 

Technical Training, Education and 

Outreach 

0 

0 

0 

15,000 

Total, RE-ENERGYSE 

0 

0 

0 

50,000 


Public Law Authorizations: 

Public Law 95-91, “Department of Energy Organization Acf’ (1977) 

Public Law 101-510, “DOE Science Education Enhancement Act” (1991) 

Public Law 109-58, “Energy Policy Act of 2005” 

Public Law 1 10-69, “America COMPETES Act of 2007” 

Public Law 110-140, “Energy Independence and Security Act of 2007” 

Mission 

The mission of RE-ENEROYSE (Regaining our Energy Science and Engineering Edge) is to provide 
the education and training necessary to build a highly skilled U.S. clean energy workforce dedicated to 
solving the world’s greatest energy challenges.* 

Benefits 

The U.S, is on the cusp of transformational changes in how energy is produced and used. Major 
investments are being made by the Federal government and private industry in clean energy 
technologies that will help create entirely new growth industries, expand markets for solar, wind, and 
other clean energy sources, and support the productivity gains inherent in energy efficiency. These 
efforts, if coupled with a well-educated and skilled clean energy workforce, will ensure that the U.S. 
remains highly competitive in global markets, while meeting the President’s goal of reducing 
greenhouse gas (GHG) emissions by 83 percent by 2050. 

However, challenges exist. Statistics show that the U.S. currently lags behind other nations in the race 
to produce and bring to market new clean energy systems. European countries, for example, currently 
control 80 percent of the wind technology market, and China is projected to become the world’s largest 


“ RE-ENERGYSE activities funded within the Office of Energy Efficiency and Renewable Energy (EERE) will be 
coordinated with the Office of Nuclear Energy (NE) ($5 million requested). Funds are requested in separate accounts to be 
consistent with appropriated intent; RE-ENERGYSE funds requested within NE will only support nuclear technology 
education, and funds requested in EERE will support other clean energy technologies. RE-ENERGYSE activities will also 
be coordinated closely with the National Science Foundation (NSF). 
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supporter of solar energy by 201 1 .* A recent study by the World Wildlife Fund showed that the U.S. is 
ranked 19* in relative global clean energy technology product sales, weighted by GDP; behind France, 
Germany, Japan, and others outside of the G8.'’ 

The U.S. ranks behind other major nations in making the transitions required to educate students for 
emerging energy trades, research efforts, and other professions to support the future energy technology 
mix. Having a high competency level in science, technology development, engineering, and 
mathematics (STEM) subjects is critical to knowledge creation, technology, and innovation. However, 
the U.S. ranks 20* out of the 30 Organisation of Economic Cooperation and Development (OECD) 
nations in the percentage of students which performed at the top level of science.*^ According to a study 
of the National Assessment of Educational Progress, only 18 percent of U.S. 12* grade students 
performed at or above the proficient level in math and science, while only two percent excelled. These 
numbers are not sufficient to create the leaders and innovators of a new clean energy workforce or even 
resupply the current energy workforce, which could see a 40 to 60 percent retirement rate within the 
next five years. 

In order to make the leap in global energy technology leadership, the U.S. must also make the leap in 
energy education. However, the current energy education infrastructure is severely under developed. 
According to the Association of American Universities, there are no post-doctorate fellowships at U.S. 
universities related to renewable energy, and not one of the 149 U.S. professional science masters degree 
programs offered currently at 84 American universities focuses on interdisciplinary energy studies."* At 
the community college level, the American Association of Community Colleges estimates that less than 
10 percent of the Nation’s 1 ,700 community colleges have begun to develop curricula for renewable 
energy and energy efficiency career tracks, and these programs generally lack national standards and 
accreditation processes.' According to the Interstate Renewable Energy Council’s training catalog, only 
106 institutions are currently offering courses in energy efficiency and renewable energy technologies, 
of which only 24 are universities.^ This is significant, as there are 6,519 post-secondary institutions in 
the U.S.* 

Meeting the challenge of creating the new clean energy economy will require research and development 
of new energy technologies and the application of science to understand the impact of these technologies 
on a sustainable environment. As such, DOE will partner with the National Science Foundation (NSF) 
to collaborate closely on the administration, management and impact measurement of RE-ENERGYSE 


“ United Nations Environment Programme. "Green Jobs: Towards Decent Work in a Sustainable, Low-Carbon World" 
Published by Worldwatch Institute. September 2008: http://www.ilo.org/wcmsp5/groups/public/ — dgreports/— 
dcomm/documents/publication/wcms_098503.pdf 

’’ “Clean Economy, Living Planet: Building Strong Clean Energy Technology Industries.” World Wildlife Fund. Amsterdam, 
The Netherlands. November 2009. p. 13: 

http://assets.panda.org/downloads/rapport_wwf_cleaneconomy_intemational_def.pdf 

' "Education at a Glance 2009: OECD Indicators.” Organization for Economic Co-operation and Development. September 
2009. p. 78: http://www.oecd.org/dataoecd/41/25/43636332.pdf 
Professional Science Master’s (PSM), PSM Locations Map, http://www.sciencemasters.com/Default.aspx?tabid=S8 
(January 1 1, 2010). 

' American Association of Conununity Colleges, 2009: http://www.aacc.nche.edu/Pages/default.aspx 
" “2009 Updates and Trends.” Interstate Renewable Energy Council. October 2009. Anaheim, CA, p, 4: 
http://irecusa.Org/wp-content/uploads/2009/10/IREC-2009-Annual-ReportFinaI.pdf 
® As specified by Title IV of the Higher Education Act 
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education programs. This partnership will build on the scientific and engineering expertise of both 
agencies in the energy field, and benefit from NSF's successful track record of integrating research with 
education in programs it has developed and administered over the past two decades. 

Contribution to the Secretary’s Goals 

RE-ENERGYSE contributes to the following Secretarial goals. 

Innovation: Lead the world in science, technology, and engineering 

RE-ENERGYSE addresses basic and applied science through the support of research fellowships and 
internships at DOE National Laboratories, universities, other research institutions, and the private sector. 
These fellowships will complement existing Federal efforts, and provide the U.S. research community 
with a major influx of highly specialized technical expertise that can bring new technologies to the 
marketplace. 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 
Given the need to reduce the envirotunental impact of the U.S. energy sector, there is a need for a well- 
trained workforce for a transformed energy sector. RE-ENERGYSE will help create leading scientists, 
engineers and technicians who can accelerate the adoption and improve the reliability and performance 
of clean energy technologies. This will lead to transformational changes in U.S. energy demand and 
supply that enables the U.S. to achieve a low carbon future. 

RE-ENERGYSE will educate and train Americans to adapt green technology to their existing 
industry/trade, to enter thousands of green jobs and increase U.S. competitiveness. This effort will help 
universities and community colleges develop cutting edge programs, with redesigned and new curricula 
to produce tens of thousands of other highly skilled U.S. workers who can sustain American excellence 
in clean energy in industry, trades, academia, the Federal government, and National Laboratories. 
RE-ENERGYSE will develop leading edge undergraduate and graduate programs; help between 3,000 
and 6,000 highly educated scientists, engineers, and other professionals enter the clean energy field by 
2016; and approximately 7,000 to 13,000 professionals by 2021. By 2016, efforts will result in the 
development of approximately 75 community college and other training programs to equip thousands of 
technically skilled workers for clean energy jobs. By 2016, thousands of U.S. residents and students 
will be educated about clean energy technologies leading reduced energy consumption and cost saving 
benefits. 

Annual Performance Results and Targets 

The RE-ENERGYSE Program activities support the Secretary’s Strategic Priority goal of Iimovation by 
coordinating education efforts within DOE, working collaboratively with NSF, and other federal 
agencies to build a pipeline to create a resource of highly educated scientists and engineers. This 
pipeline will further accelerate the burgeoning clean technology industry in the U.S., positioning the 
country to lead in science, technology, engineering and energy by educating students through 
universities, community colleges, and K-12 programs. These programs, which will not only prepare 
students to pursue careers in developing and deploying the clean energy solutions of the future, will also 
increase awareness of the issues surrounding energy efficiency and sustainability. 

RE-ENERGYSE will help make the U.S. significantly more technologically competitive globally, while 
contributing to creating a grassroots foundation of a low-carbon economy here at home. In response to 
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international climate agreements, CO 2 reduction goals,” and investments in clean energy technologies,’’ 
the clean energy market is poised as the next great industry. Through the 2009 Recovery Act, the U.S. 
government made considerable investments in the advancement of clean energy technologies and energy 
infrastructure which could accelerate development of clean technologies. Pending legislation may have 
additional incentives for the development and deployment of these technologies into the marketplace. 
Despite the current financial climate, the clean energy market is expected to grow between 5 and 15 
percent per year for the foreseeable future,” resulting in a concurrent growth in workforce demand. RE- 
ENERGYSE will offer fellowships, multi-disciplinary masters programs, technical training, and K-12 
education and outreach programs. The programs supported by RE-ENERGYSE respond to the very real 
challenge that the U.S. suffers a shortage of skilled workers available to enter energy professions.‘’ 


* 2009 G-8 Summit, Declaration of the Leaders on Energy and Climate committed to limit average global temperatures from 
exceeding 2 degrees Celsius above pre-industrial levels. This figure corresponds with the 450 ppm scenario and CO2 
reduction targets, http://www.g8 italta2Q09.it^G8/Home/Summit/G8-G8_Lavout_locale-l 1998821 16809 Atti-htm 
^ The Recovery Act provided DOE with substantial funding to support clean energy and environmental clean up projects, 
creating hundreds of thousands of jobs and providing a meaningful down payment on the nation’s energy and environmental 
future. 

“Clean Economy, Living Planet: Building Strong Clean Energy Technology Industries.” World Wildlife Fund. Amsterdam, 
The Netherlands. November 2009. http://assets.panda.org/downloads.^rapDort wwf cleaneconomv international defpdf 
40 to 60 percent of energy utilities’ skilled workers and engineers could retire by 2012. Center for Energy Workforce 
Demand 2007 Report: Gaps in the Energy Woikforce Pipeline: http://wv.nv.cewd.0rg/documents/CEWD_O8Results.pdf 
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Means and Strategies 

RE-ENERGYSE will use the following means and strategies: 

■ Strategically plan and implement activities by coordinating with experts in education, DOE’s 
Office of Science, the Department of Labor (DOL), the Department of Education, the NSF, 
and the American Academy of Community Colleges, to ensure that this program fills 
educational gaps and does not duplicate efforts; 

■ Leverage the capacity of universities, the DOE National Laboratories, educational 
foundations, NSF, and industry to offer educational and research opportunities that will make 
a critical difference in informing and inspiring students to pursue careers in clean energy; 

• Reach out broadly to universities, community colleges, and other relevant institutions to 
encourage widespread involvement of diverse communities, as well as constructive 
competition to stimulate the development of outstanding programs; 

■ Develop the outreach infrastructure necessary to communicate and disseminate curricula 
and other programs materials, and importantly enable collaboration and feedback; 

■ Issue competitive solicitations to ensure that high quality institutions have the means and 
interest to create and sustain education and training efforts; 

■ Dedicate up to 10 percent of each subprogram for metric driven program evaluation activities 
and peer reviews; 

• Create energy-specific materials at the K-1 2 level, to engage, excite, and educate; 

■ Provide direct channels feeding energy-accredited and up-to-date materials into K-1 2 schools 
and communities; and 

• Attract qualified candidates to competitive higher education programs. 

RE-ENERGYSE provides a much needed collaborative model of innovation in the Federal 

government, by performing the following activities: 

■ Works with NSF, DOL, Department of Education, the American Association of Community 
Colleges, and other leading scientific and academic organizations to create teacher 
professional development opportunities nationwide, and ensure strategic and non-duplicative 
investment in science education at all levels; 

■ Works with leading researchers in the public, private, and academic sectors to provide 
cutting-edge research opportunities that can attract highly qualified undergraduate, graduate, 
and post-doctoral students into the clean energy field; 

• Works with the NSF to compile and evaluate existing K-1 2 resources for teaching, as well as 
creating innovative ways to communicate the challenges and promises of clean energy at all 
grade levels; develop and assess the effectiveness of different educational conununication 
strategies and innovate ways to scale-up the most effective ones into general practice; and 

• Rewarding student success and fostering innovation and collaboration is an important 
element of engaging youth. Incentive competitions will complement the academic effort 
through public, private and academic organizations. 
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Validation and Verification 

To validate and verify the impact of each program, RE-ENERGYSE will: 

■ Assemble an expert panel from the science, education and government sectors to review and 
accredit educational materials, competition guidelines, and other outreach materials; 

■ Conduct rigorous reviews of individual performance, program effectiveness, and overall 
programmatic accomplisliment of goals, and impact on student achievement; 

■ Undertake comprehensive impact and process evaluations for training and outreach elements, 
as supported by the 0MB Voluntary Evaluation Initiative (OMB October 7, 2009). These 
evaluations will expand on initial program design and be conducted by third-party 
independent evaluators; 

■ Use randomized controlled trials when possible; 

■ Use effective evaluation processes including pre- and post-program testing of participants, 
longitudinal workforce studies to determine program effectiveness, and external reviews 
conducted by experts in education and training; and 

" Conduct technical workshops with key stakeholder groups to inform priorities and 
implementation. Representatives from academia, industry, the Federal Government, 
professional societies and other stakeholder groups will provide input needed to help 
effectively carry out and monitor programs. 

Data Sources: ■ A wide range of education and science organizations (e.g., National Science 
Foundation, National Center for Education Statistics, National Science Board, 
Department of Education, and National Science Teachers Association) will be 
consulted to provide data for the development of program priorities. 

■ Existing studies that can guide efforts include: 

• Rising Above the Gathering Storm (2007) 
http://sciencedems.house.gov/Media/File/Reports/natacad_compete_exsum_ 
6feb06.pdf; 

• Graduate Education: The Backbone of American Competitiveness and 
Innovation (2007) 

http://www.cgsnet.Org/portals/0/pdf/GR_GradEdAmComp_0407_EMB.pdf; 

and 

• Losing the Competitive Advantage: The Challenge for Science and 
Technology in the United States (2005) 

http://www.aeanet.org/publications/IDJJ_AeA_Competitiveness.asp. 

■ Data collected from grant recipients and other sources as needed, such as pre- 
and post-program surveys, to verify the accomplishment of specified goals and 
milestones. 


Baselines: ■ Number of post-secondary students awarded competitive STEM education 

research fellowships and internships: 0 in 2010; and 
• Number of students participating (directly or indirectly) in a technical training, 
K-12 education and/or outreach program sponsored by RE-ENERGYSE: 0 in 
2010. 


Frequency: Annual 
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Evaluation: In carrying out the program’s mission, RE-ENERGYSE will use several forms of 

evaluation to assess progress and to promote program improvement: 

■ Critical peer review of both the program and subprogram portfolios and 
activities by independent third-party evaluators; 

• Specialized program field metrics and impact and process evaluation studies, 
including metrics, preparing a multi-year comprehensive Evaluation Plan, and 
implementing the Plan to gather baseline data; 

• Quarterly and annual assessment of program and management results based 
performance; and 

• Annual review of methods. 

Data Storage: EERE Benefits website, the EERE Corporate Planning System, and other computer- 
based data systems. 

Verification: Peer reviews and program evaluations. 
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Higher Education 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY 2010 

FY2011 


Higher Education 

0 

0 

35,000 

Total, Higher Education 

0 

0 

35,000 


Description 

The Higher Education subprogram will support fellowships, internships, post-doctoral opportunities, and 
the development of interdisciplinary masters programs in the area of clean energy. In particular, this 
subprogram will support: 

■ Up to 60, three-year fellowships for graduate students in engineering and other relevant fields; 

■ Up to 70 post-doctoral opportunities that will allow exceptional students to apply their skills in a 
laboratory setting devoted to clean energy topics; 

■ Up to 1,000 assistantships for undergraduate students to support a summer research project, as well 
as continued study in the clean energy field with participating faculty members; 

■ The development of two interdisciplinary masters programs in clean energy; 

• Up to 3,000 students involved in the high-profile Solar Decathlon competition, which is proposed to 
be included within RE-ENERGYSE in FY 201 1; and 

• Implementation, from the ground up, of rigorous evaluation methods to assess the impact and 
process for RE-ENERGYSE activities on the clean energy workforce using various metrics 
including number of students, cost-effectiveness, career choices upon completion on activities, etc.” 

Benefits 

Higher Education efforts will result in hundreds of highly qualified candidates each year entering the 
clean energy field through various disciplines. These activities will make competitive awards to ensure 
support for the superior proposals, programs, and individuals. The development of an effective 
education pipeline will serve the needs of a growing clean energy field to ensure U.S. leadership in 
energy and climate change mitigation. 

These opportunities for undergraduates, graduate, and post-doctoral students will support at least 500 
U.S. citizens per year who will contribute to the invention and commercialization of advanced clean 
energy technologies, such as net zero energy buildings, nanotechnology-based solar cells, energy storage 
for advanced electric cars, smart grid technologies, and other areas. Higher education programs focused 
on clean energy, along with funded research opportunities, will encourage students to pursue careers in 
clean energy research and practice in industry, academia, and government. 


“ Best-practices for evaluating the impact of higher education programs were elucidated, for example, in the Report of the 
Academic Competitiveness Council in 2007 - http://www.ed.gov/about/inits/ed/competitiveness/acc-mathscience/report.pdf 
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Undergraduate internships for U.S. students are vital to ensuring U.S. leadership in STEM fields. 
Enrollment by U.S. students in STEM graduate programs ftom 1996 to 2006 has been relatively flat 
(less than one percent increase in 10 years), while foreign student enrollment in U.S. graduate programs 
increased by 3 1 percent during the same time period.* These efForts in increasing the supply of U.S. 
STEM undergraduates interested in energy and environmental research is critical to developing a 
sustained pipeline of skilled energy workers for U.S. industry, academia, and U.S. research institutions. 

Detailed Justification 


Higher Education 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


0 


0 


35,000 


The Higher Education subprogram is dedicated to the development of scientists, engineers, and other 
professionals with the skills needed to enter the clean energy field. Widespread outreach will be 
conducted at U.S. universities, scientific professional societies, and other organizations with relevant 
student populations within each subprogram activity. Priority will be placed on recruiting applicants 
from under-represented populations and applicants attending Minority Serving Institutions (MSIs). 
Activities within this subprogram include post-doctoral fellowships, graduate fellowships, 
interdisciplinary masters programs, undergraduate research internships, and a high profile university 
competition. 

The Post-Doctoral Fellowships (approximate funding $8 million) will support approximately 70 post- 
doctoral one-year fellowships in various energy science and technology fields, with particular emphasis 
on energy efficiency, renewable energy, and other clean energy topics at DOE National Laboratories, 
research institutions, and industry. Eligible applicants will include recent graduates, as well as other 
professionals with a relevant Ph.D. who are interested in moving into the clean energy field. Therefore, 
this opportunity will attract not only new doctoral students but also highly educated scientists in related 
fields. 

These post-doctoral fellowships will fill a compelling need within clean energy and DOE workforce 
development pipeline. A 2008 NSF survey'’ found that of the 1,718 postdoctoral students working at 
DOE National Laboratories; only 39 percent (664) were U.S. citizens. This supports recent reports by 
the National Academies of Science"’ that U.S. citizens are not pursuing STEM careers in numbers equal 
to other nations. 

The Graduate Research Fellowships will support approximately 60 three-year fellowships leading to a 
Ph.D, in science, engineering and other fields such as chemistry, materials science, or computational 
sciences, with a particular emphasis on clean energy topics. Fellowships will provide up to three years 
of support over a maximum of five years, and will pay for tuition and fees at a U.S, university, travel 
associated with the students’ research, and an annual stipend. Research fellowships will be encouraged 
at DOE National Laboratories, other research institutions, and at industries that conduct research in 
clean energy technologies. Applicants will be competitively selected by external reviewers based on an 


“ “Survey of Graduate Students in Post-Doctorate in Science and Engineering.” National Science Foundation, Division of 
Science, Resources and Statistics. 2007. Table 1 . 

“Survey of Postdoctorates at Federally Funded Research and Development Centers.” National Science Foundation. 
November 2008. 

“Rising Above the Gathering Storm: Energizing and Employing America for a Brighter Future.” National Academies of 
Science. 2007. 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


evaluation of each application against established criteria, such as the student’s academic performance 
and demonstrated interest and experience in clean energy research. (Approximate fiinding $10 million) 
The Masters Program in Interdisciplinary Energy Studies will solicit applicants through a competitive 
process offered only to U.S. universities. This activity will also support the development of at least two 
Clean Energy University Collaborations (CEUCs) per year across the U.S. These CEUCs will develop 
and offer two-year programs of study in various fields including science, engineering, public policy, 
economics, architecture, and business. CEUCs will support curriculum development, equip laboratories, 
train students, develop faculty lecture series, and dedicate specific resources to encourage innovation in 
the clean energy field. In addition, each CEUC will participate in an annual national student business 
plan competition project. 

Each CEUC will offer a master’s degree in “Interdisciplinary Energy Studies” related to the solution of 
energy problems and the advancement of energy efficiency and clean energy. The interdisciplinary 
master’s program will require coursework in the selected discipline, as well as courses focusing on 
public policy, business, and economics, specialized study in energy engineering or a related energy 
field, and a part-time or summer student internship at a DOE National Laboratory, a private sector 
research firm, or other laboratory. Given the high and growing industry demand for professionals with 
cross-cutting energy training, these graduates will be particularly valuable. (Approximate funding $6 
million) 


The Undergraduate Internships will support up to 1,000 research appointments for undergraduate 
students through competitive awards to students to participate in individually mentored research in the 
clean energy field. Internships can be carried out at universities, in industry, and at DOE National 
Laboratories. Through these internships, students will become a part of the research community and a 
source of energy innovation for DOE and the U.S. 

Students will apply on a competitive basis, and will then be matched with mentors working in each 
student’s field of interest. Participants will spend an intensive 10 to 16 weeks working under the 
individual mentorship of resident scientists, and will produce an abstract and research paper, with a goal 
of publishing results in a peer-reviewed journal. Participants will attend seminars that broaden their 
view of energy science careers and help them understand how to become members of the energy 
research community. This activity will provide hands-on experience and academic mentoring for a large 
group of students to improve their expertise and ability to make early contributions as they move toward 
careers in the clean energy field. (Approximate funding $6 million) 

Beginning in FY 2011, the Solar Decathlon is proposed to be transferred from the Buildings Technology 
Program and included within the RE-ENERGYSE Program. Solar Decathlon is a high-profile 
university competition held in Washington, D.C., that promotes public awareness of highly efficient 
building technologies and Zero Energy Homes (ZEH) using solar energy. The competition also fosters 
innovation and encourages incorporation of new building technologies and design practices into 
engineering and architecture university curricula. This event is held in September/October every other 
year. New teams for the 201 1 Solar Decathlon will be recmited through a request for proposals issued 
in October 2009 to all universities throughout the country. The proposals will be reviewed and ranked, 
and the top 20 universities will be selected and each awarded grants to support their projects. New 
participants will be announced in January 2010. Activities will also include monitoring the 2009 
competition houses to gain long-term performance data after the homes are relocated to a permanent 
site. In addition, these funds may be used to support efforts such as peer reviews; data collection and 
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(dollars in thousands) 


FY 2009 


FY2010 


FY20n 


dissemination; and technical, market, economic, and other analyses. (Approximate funding $5 million) 
In addition, up to 10 percent of funds will be used for administration and evaluation. 


Total, Higher Education 


0 0 35,000 


Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($000) 

Higher Education 

The increase reflects the start of a new activity and the transfer of the Solar Decathlon 

from the Buildings Technology Program. +35,000 

Total Funding Change, Higher Education +35,000 
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Technical Training, Education and Outreach 
Funding Schedule by Activity 


Technical Training, Education and Outreach 
Total, Technical Training, Education and Outreach 


(dollars in thousands) 

FY 2009 

FY 2010 

FY20n 

0 

0 

15,000 

0 

0 

15,000 


Description 

The Technical Training, Education and Outreach subprogram will support the development of effective 
training programs at community colleges and other training centers. Competitively-selected community 
colleges and other training institutions will develop up-to-date, technically accurate curricula, as well as 
faculty training that will focus on solving the Nation’s energy challenges. Training and educational 
programs will be designed to meet current and near-term local market needs for a green workforce. This 
subprogram will also include activities designed to engage and empower K-12 students, parents, and 
educators to help meet the Nation’s energy and environment challenges. This subprogram will include a 
national communication campaign to create an energy-literate population and develop high-value, 
targeted public service advertisements and strategic media relations to create broad public awareness. 
The subprogram will also support K-12 energy literacy by working closely with schools and educational 
programs to enhance STEM education and support the future workforce needs. These efforts will 
include ongoing evaluations and semi-annual reporting to inform program implementation, execution 
and content as well as measure effectiveness. 

Benefits 

According to the Interstate Renewable Energy Council’s training catalog, only 106 institutions are 
offering courses in energy efficiency and renewable energy technologies, of which only 24 are 
universities.® There are 6,5 19 post-secondary institutions in the U.S.” Community colleges accoimt for 
over 40 percent of U.S. undergraduate enrollment and enroll a majority of under-represented students in 
STEM. However, less than 10 percent of the Nation’s 1,700 community colleges offer courses in “green 
technology.’’® Colleges that do offer such courses, with the exception of the solar industry, lack national 
certification processes. 

Expanding the ability of community colleges and other institutions to provide technical training and 
certification is a critical factor in ensuring that the U.S. workforce is scaled up and adequately trained to 
implement new and advanced energy technologies. Furthermore, community colleges and training 
centers remain a largely untapped but highly viable avenue to increase participation of under- 
represented, as well as lower-income populations, in STEM clean energy careers. DOE will conduct a 
comprehensive study in FY 2010 that defines the current and projected needs at the community college 
level for energy-related fields, and work to establish what DOE can do to fill the gaps required to meet 
these workforce and educational needs. 


“ “2009 Updates and Trends.” Interstate Renewable Energy Council. October 2009. Anaheim, CA. p. 4: 
http://irecusa,org/wp-contenbupIoads/2009/10/[REC-2009-Annual-ReportFinafpdf 
^ As specified by Title TV of the Higher Education Act 

^ American Association of Community College’s CC STATS home page: http://www2.aacc.nchc.edu/research/index.htm 
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This subprogram will ensure excellence in technical training for workers interested in entering clean 
energy trades. Approximately seven technical training programs will be established each year with the 
capacity to train up to 400 highly skilled technicians each year to enter the clean energy field. 

This subprogram will also reach thousands of K-12 students and educators with campaigns, curricula, 
competitions, and other efforts aimed at educating, engaging, and inspiring students to pursue clean 
energy careers and adopt sustainable energy practices that are necessary to mitigate climate change. 
Efforts will also help tap into the potential for increased energy efficiency in the U.S., conveying simple 
messages that can remind Americans that energy savings are important. Just as recycling has become a 
standard operating practice recognized widely by all Americans as an integral part of their lives, smarter, 
more efficient use of energy can become much more widely integrated. A national, strategic 
communication campaign can help launch such a transformation. 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Technical Training, Education and Outreach 0 0 15,000 

Technical training grants will be awarded through competitive and peer reviewed processes. This 
subprogram will offer competitive grants to community colleges and other training institutions to 
develop certificate programs to train approximately 400 U.S. technicians and faculty per year in STEM 
subjects focusing on clean energy technologies, processes, and applications. Selected institutions will 
develop appropriate curriculum, equip laboratories, and train students and faculty in clean energy fields. 
In addition, students and faculty at these institutions will be eligible for research internships at DOE 
National Laboratories, industry, and academic institutions. In addition to the technical grants, this effort 
will include the development of an online, state-of-the-art, educational system to train teachers and 
workers on a variety of skills needed in clean energy fields. The training system will be modeled in part 
on the effective online learning systems used by the Department of Defense that includes training 
through simulation. In addition, the system will be designed to allow for continuous improvement as 
new methods, technologies, and information becomes available. This effort will complement the direct 
grants to community colleges and create an avenue for information sharing among grant recipients and 
others involved in clean energy training and education. (Approximate funding $6 million) 

The K-12 Education activity will work with U.S. K-12 students and educators who are eager to 
contribute their ideas to the solution of long-term environment and energy challenges, but often do not 
have adequate knowledge about the issues or potential career opportunities. These activities will be 
aimed at inspiring the next generation of Americans to pursue careers in science and energy, as well as 
teach young students the importance of sustainable energy use and energy savings in their daily lives 
and choices. (Approximate funding $9 million) 

DOE will seek input from a wide range of stakeholders and experts to formulate a strategy specifically 
targeted at enhancing K-1 2 interest in and understanding of science, technology, and clean energy. K- 
12 targeted activities will be coordinated with educational efforts across DOE and other Federal 
agencies. In addition to the Federal sector, DOE will reach out to private and non-profit organizations 
involved in science education to avoid duplication and build on other effective programs. 

In FY 2011, DOE will implement activities that are viewed as most effective in getting K-12 students 
Energy Efficiency and Renewable Energy/ Page 409 

RE-ENERGYSE/Higher Education FY 2011 Congressional Budget 


54928A 


3/15/2010 




1320 


(dollars in thousands) 


FY 2009 


FY20I0 


FY2011 


excited about how they can become a part of developing solutions to important problems associated with 
energy use such as climate change. This effort will include developing innovative approaches to engage 
the Nation’s K-12 students and teachers, such as new online training offering interactive games and 
lessons that use the latest graphics, simulation, and technologies designed to appeal to youth. 

In addition, DOE will collaborate with NSF on a national outreach effort to communicate the benefits of 
energy efficiency, as well as the actions that U.S. citizens can take to realize those benefits. The 
campaign will stress practical, cost-effective measures consumers can use to reduce consumption. The 
campaign will tailor messages to most effectively appeal to specific audiences. Depending on the 
targeted audience, messages may stress the cost benefits of energy efficiency; the link between 
affordable domestic energy and job growth; or, the connection between energy conservation, climate 
change and other environmental issues; as well as a variety of other themes. The campaign will take 
advantage of multimedia and modem communication technologies that have become widely used 
particularly among younger audiences (e.g., text messaging, Twitter, You-tube, video games, etc.). As 
with messaging, the method for communication will be tailored to the appropriate audience. This effort 
will include ongoing evaluations and semi-annual reporting to inform program implementation, 
execution and content as well as measure effectiveness. 

In addition, up to 10 percent of funds will be used for administration and evaluation. 

Total, Technical Training and K-12 Education 0 0 15,000 


Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($000) 

Technical Training, Education and Outreach 

The increase reflects the start of a new activity. +1 5,000 

Total Funding Change, Technical Training, Education and Outreach +15,000 
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Facilities and Infrastructure 
Funding Profile by Subprogram 


(dollars in thousands) 



FY2009 

Current 

Appropriation 

FY2009 

Current 

FY2010 

Current 

Appropriation 

FY20n 


Recovery Act 
Appropriation 

Request 

Facilities and Infrastructure 

National Renewable Energy Lab. 

General Plant Projects 

7,000 

0 

10,000 

10,000 

Upgrade East Access to STM 

0 

0 

4,000 

0 

General Purpose Equipment 

3,000 

0 

5,000 

5,000 

Scientific Computing at Sandia 

National Laboratory 

12,000 

0 

0 

0 

Maintenance and Repair 

0 

0 

0 

3,000 

Subtotal, Operations and 

Maintenance 

22,000 

0 

19,000 

18,000 

Construction 

54,000 

144,197 

0 

39,500 

National Wind Test Center 

0 

9,950 

0 

0 

F&I Lab Calf 

0 

104,773 

0 

0 

Total, Facilities and Infrastructure 

76,000 

258,920 

19,000" 

57,500 


Public Law Authorizations: 

P.L. 95-91, “Department of Energy Organization Act” (1977) 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 110-140, “Energy Independence and Security Act of 2007" 

Mission 

The National Renewable Energy Laboratory (NREL) is a single-purpose National Laboratory dedicated 
to the research and development of energy efficiency, renewable energy, and related technologies. 

NREL provides the Nation’s energy technology, policy, and market leaders with world-class research, 
development, demonstration, and deployment (RDD&D), as well as expert and objective counsel on 
energy efficiency and renewable energy matters. NREL also provides this expertise to DOE’s Offices of 
Electricity Delivery and Energy Reliability, Science, and Nuclear Energy, the Nuclear Security and 
Safety Administration. 


“ The Lab Call is a one-time competitive solicitation for multiple projects awarded to multiple National Laboratories. Most 
of the funding under the Lab Call was aw^ded to National Laboratories other than NREL. 

^ Per P.L. 1 1 1-85, DOE exercised the option to fund the $44.0 million NREL Ingress/Egress project with Recovery Act 
funds. These funds are shown in the Construction line of the FY 2009 Current Recovery Act Appropriation in the table. 
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Benefits 

This Facilities and Infrastracture budget funds capital investments necessary to provide the Nation with 
a vibrant world-class R&D program to advance the Administration’s energy policy. Included in this 
budget are: 

■ General Purpose Equipment investments that acquire shared science and support capabilities and 
maintains EERE’s current equipment portfolio at NREL at a level of 50 percent (average) remaining 
portfolio value to ensure the portfolio’s viability and readiness; 

• Capital line item projects that include acquisition of new science and support capabilities, 

modification of existing capabilities, and improvements to NREL site infrastructure to accommodate 
accelerated growth consistent with the EERE approved Ten Year Site Plan; and 

■ General Plant Projects investments that support the safe and efficient operation of NREL and EERE 
programs and provide for recapitalization of real property assets in support of changing mission 
needs. 

All investments support and enable the Administration’s energy efficiency and renewable energy 
priorities, EERE mission needs, DOE Directives, and the safe and efficient operation of EERE’s 
National Laboratory implementers. These investments also fulfill EERE’s stewardship responsibility for 
NREL. Funding ensures the readiness of EERE’s Laboratory network to conduct renewable energy 
research in the energy efficiency and renewable energy arenas. 


Detailed Justification 


(dollars in thousands) 


FY2010 


FY 201 1 


Operation and Maintenance (NREL Specific) 22,000 19,000 18,000 

■ General Plant Projects 7,000 10,000 10,000 

The Plant Projects request supports a portion of the annual investment used to upgrade and provide new 
capabilities to EERE’s existing real property and related infrastmcture at NREL. These projects apply to 
both the South Table Mountain (STM) and National Wind Technology Center (NWTC) locations in 
Golden, CO. These projects include: safety and security improvements; replacement of building 
systems and components; replacement and upgrades to building and site utilities; site-wide energy 
efficiency improvements; reconfiguration of existing buildings to accommodate changes or growth in 
RDD&D programs or research support needs; and other site improvements to maintain the viability of 
EERE’s capital investments at NREL. 

• Upgrade East Access to STM 0 4,000 0 

Upgrades and reconfigures the east access interchange (the original site access point) to increase safety 
and efficiency due to current and future site growth. This project will improve traffic flow through the 
east access by adding turning lanes and improved signals. These changes will improve the safety of 
NREL employees and the community during peak arrival and departure times, as well as for emergency 
access and evacuation purposes. The western-most portion of the original interchange was designed and 
constructed thirty years ago. FY 2010 funding will complete this project. 

Energy Efficiency and Renewable Energy/ 

Facilities and Infrastructure/ 

National Renewable Energy Laboratory 


Page 412 


FY 2011 Congressional Budget 


54928A 


3/15/2010 




1323 


■ General Purpose Equipment 3,000 5,000 5,000 

The General Purpose Equipment request maintains EERE’s general scientific and administrative 
equipment value through replacement of expired equipment and the addition of new equipment. This 
portfolio includes: general scientific equipment with multiple users across NREL; information 
technology; safety and security equipment; administrative equipment; communications equipment; and 
other categories of general equipment, 

■ Scientific Computing at Sandia National Laboratory 12,000 0 0 

FY 2009 appropriations provided fimding to NREL to acquire additional high performance computing 
capability at SNL to ensure NREL priority access to critical computational science resources in support 
ofNRELR&D. 

■ Maintenance and Repair 0 0 3,000 

Direct fimded maintenance and repair allows for the predictive, preventive, and corrective maintenance 
of real property that is required to sustain property in a condition suitable for its intended designated 
purpose. Maintenance of real property equipment, systems, and facilities is required to maintain their 
intended functions or design conditions to ensure availability of equipment and facilities for research 
activities. Maintenance and Repair funding is needed to fund recurring day-to-day work required to 
maintain and preserve plant and capital equipment in a condition suitable for its intended purpose, and 
not for betterments which are funded through GPP and GPE. 

Construction 54,000 0 39,500 

• South Table Mountain Infrastructure, Zone II 13,000 0 0 

The accelerated development of NREL requires expansion of site utilities to previously undeveloped 
portions of the STM site. This project provides the Zone II basic site infrastructure improvements 
necessary to efficiently and effectively reconfigure and upgrade the 30-year old STM utility 
infrastructure and to add new capacity to enable accelerated implementation of the Ten Year Site Plan, 
EERE’s current and recently approved capital projects at NREL will significantly expand site 
population, necessitating significant changes to current site operations including: electrical service; 
fiber optic network and telecommunications services; water, sewer and storm water; natural gas, 
heating and cooling water distribution; roads and walkways; and renewable energy technologies. This 
project was fully funded in FY 2009. 

■ Energy Systems Integration Facility 41,000 0 39,500 

The Energy Systems Integration Facility (ESIF) creates a unique national capability to simulate, model, 
and create cost-effective renewable electricity generation, storage, and distribution components and 
systems to reduce the financial, technical, and market risk of wide-scale deployment and 
commercialization within the Nation’s existing grid and emerging distributed energy infrastructure. 

The facility will integrate the effort of multiple EERE technology programs. The ESIF relies on 
advanced computational science capability to design, model, simulate, test, and improve solar, wind, 
fuel cell, buildings systems, and integrated energy systems, including electricity storage systems to 
meet requirements for integration into specific utility systems. ESIF enables the development of new 
approaches to integrate renewables into existing energy systems to accelerate the deployment of 
renewable energy technologies. This facility will provide a world class research environment for 
renewable energy development and deployment. 

Total, National Renewable Energy Laboratory 76,000 19,000 57,500 
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Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

Operation and Maintenance 
■ General Plant Projects 

Activity decreases due to full funding requirement met for the upgrade East access to -4,000 

STM during FY 2010. Balance of funding for GPP remains the same for FY 2011. 

• Maintenance and Repair 

Increased Maintenance and Repair funding is needed to fund recurring day-to-day work -1-3,000 

required to maintain and preserve plant and capital equipment in a condition suitable for 
its intended purpose. This funding (previously funded within GPP and GCE) is being 
broken out separately begiiming in FY 201 1 to improve transparency. 

Total, Operation and Maintenance -1,000 


Construction 

• Energy Systems Integration Facility 

In FY 2008 and FY 2009 Congress provided funding to commence design and -f39,500 

construction of the ESIF at NREL. Request for final funding installment was deferred to 
FY 2011. Increase reflects the funding required to complete the facility and to 
purchase/install essential research equipment. 

Total, Construction 

Total Funding Change, National Renewable Energy Laboratory 


4-39,500 

+38,500 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses 

(dollars in thousands) 


FY 2009 

FY2010 

FY 201 1 


General Plant Projects 

7,000 

10,000 

10,000 

GPP “ Upgrade East Access to STM 

0 

4,000 

0 

General Purpose Equipment 

15,000 

5,000 

5,000 

Maintenance and Repair 

0 

0 

3,000 

Total, Capital Operating Expenses 

22,000 

19,000 

18,000 


Energy Systems 
Integration Facility 

Total, Construction 
Projects 


Construction Projects 

(dollars in thousands) 


Total 
Estimated 
Cost (TEC) 

Prior- Year 
Appropriation 

FY 2009 

FY2010 

i 

FY2011 

Unappropriated 

Balance 

135,000 

95,500 

41,000 

0 

39,500 

39,500 

135,000 

95,500 

41,000 

0 

39,500 

39,500 


Major Items of Equipment 


(dollars in thousands) 



Total 

Project 

Cost 

(TPC) 

Total 
Estimated 
Cost (TEC) 

Prior- Year 
Appropriations 

FY2009 

1 

FY2010 ^ 

FY 2011 

! 

Completion 

Date 

Scientific 

Computing at 

Sandia National 
Laboratory 

12,000 

12,000 

12,000 

12,000 

0 

0 

FY 2009 

Total, Major Items 

of Equipment 

12,000 

12,000 

12,000 

12,000 

0 

0 

FY2009 
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08-EE-01, Energy Systems Integration Facility, National Renewable Energy 
Laboratory, Golden, Colorado 
Project Data Sheet is for PED/Construction 

1. Significant Changes 

The most recent DOE O 413. 3A approved Critical Decision (CD) is CD-0 that was approved on August 
9, 2007 for the Energy Systems Integration Facility (ESIF) project for a Total Project Cost (TPC) of 
$98.3 million. Planning and development activities, including a stakeholder workshop and updated cost 
estimate and conceptual design, were conducted and validated the TPC range for completion.' The 
current total preliminary estimated cost range is $ 1 1 5 to $ 1 35 million. 

A Federal Project Director (FPD) has been assigned to this project with Level II certification. The FPD 
has completed all coursework and is expected to attain Level III certification. 

This Project Data Sheet (PDS) is an update of the FY 2009 PDS. Congress included $55,000,000 [less a 
0.91% across-the-board rescission] in FY 2008 appropriations to begin design/constniction for this 
project. The Total Estimated Cost (TEC) project funing profile is $54.5M in FY 2008, $41 .OM in FY 
2009 and $39.5M in FY 2011. Construction funds will be executed only upon CD-2/3 approval. 

2. Design, Construction, and D&D Schedule'’ 


(fiscal quarter or date) 



CD-0 

CD-I 

PED 

Complete 

CD-2 

CD-3 

CD-4 

D&D Start 

D&D 

Complete 

FY2009 

8/9/2007 

2QFY2010 

4QFY2010 

~ 

- 

- 

- 

- 

FY20n 

8/9/2007 

2QFY20I0 

4QFY2010 

3QFY2010 

3QFY2010 

3QFY2012 

— 



CD-0 - Approve Mission Need 

CD- 1 - Approve Alternative Selection and Cost Range 

CD-2 - Approve Performance Baseline 

CD-3 - Approve Start of Construction 

CD-4 - Approve Start of Operations or Project Closeout 

D&D Start - Start of Demolition & Decontamination (D&D) work 

D&D Complete -Completion of D&D work 


* Final cost and schedule will be baselined at CD-2/3. 

^ Project does not have CD-2/3 approval. Schedules are to be determined upon completion of a validated Performance 
Baseline. Preliminary schedule for CD-4 is a^roximately 3QFY2012. 
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3. Baseline and Validation Status^’*’ 


(dollars in thousands) 



TEC, 

FED 

TEC, 

Construction 

TEC, Total 

OPC ; 

Except D&D ; 

OPC, 

D&D 

OPC. Total 

TPC 

FY2009 

NA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

FY2010 

NA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

FY2011 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 


4. Project Description, Justification, and Scope 

The Energy Information Administration forecasts that energy consumption in the U.S. will increase by 
34% by 2030.° The current energy infrastructure and total energy demand cannot be replaced by a 
single production source. Renewable energy sources including solar, wind, and hydrogen (a carrier) 
need to be a significant part of the energy supply to accommodate the increased demand. In the U.S., 
solar and wind resources offer a major opportunity to supply energy for production of electricity and 
hydrogen; however, their variability, decentralization, and intermittency can make them challenging to 
integrate into energy production and delivery systems while continuing to ensure low cost and high 
system reliability. Developing integrated energy systems and testing technologies that include energy 
generation, storage, distribution, and utilization are critical to maximize the potential benefits of 
renewable technologies. 

The U.S. Department of Energy (DOE) recognizes the need to develop an integrated energy systems 
approach that will result in large scale adoption of renewable energy. Inherent variability in power 
quality and intermittency of renewable generation systems requires full characterization to lower 
economic and technical risk for maximum deployment acceleration of these carbon-ffee power systems. 
The scope defined is technology improvements on the generator systems equipment (Renewable Energy 
generator plant, inverters, transformers, power conditioning/controls systems, etc) side of the 
intercoimection point. Activities, therefore, need to include efforts to: 

• Develop foundation of advanced renewable resource evaluation and forecasting tools for adoption 
of renewable technologies at scale; 

• Develop and characterize renewable generator performance and power quality (voltage variability, 
harmonics, etc.); 

■ Combine renewable resource assessments data with renewable generation project performance data 
for model validation; 

• Test and validate optimized renewable energy generators and associated equipment (e.g., electricity 
storage for PV systems, etc.) to reduce operability and reliability risks; 

• Model, simulate, and evaluate increased market penetration of renewable generation to optimize RE 
generation portfolios for specific regions, and to identify and mitigate issues related to intermittency 
and variability; 

• Build common platforms for renewable systems integration hardware testing to enable evaluation of 
many different, novel generator/controller/load scenarios quickly and cheaply; 


^ Costs are to be determined upon completion of a validated Performance Baseline. Preliminary cost estimate range for the 
project is $1 15 to $135 million TPC. Baseline validation following an External Independent Review is planned for Spring 
2010. 

No construction fimds (excluding approved long lead procurement and preliminary design) will be used until the project 
performance baseline has been validated and CD-2/3 has been approved. 

‘ Annual Energy Outlook 2006; Energy Information Administration 
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• Explore a variety of end-user-level systems configurations in a controlled environment allowing for 
the understanding of fundamental integration and interconnection issues; 

■ Enable the ability to explore systems configuration optimization at a scale that is cheaply and 
quickly configured and reconfigured; and 

■ Fully incorporate technical, economic, and financial analyses with technical validation efforts. 

Energy Efficiency and Renewable Energy (HERE) programs support the R&D needed to bring critical 
new technologies to a point where industry is able to commercialize renewable energy-based energy 
systems, hydrogen infrastructure, and plug-in hybrid vehicles. To meet programmatic milestones, EERE 
requires an effective research facility, with appropriate testing, modeling and data management 
capabilities, to reduce R&D time and enable quicker deployment of cost-effective technologies to the 
marketplace. 

DOE must increase its ability to characterize and test pre-commercial-scale integrated renewable energy 
systems to maximize the benefit of individual program funding. The ability to test and evaluate 
integrated systems will help maximize the benefit to each technology program to accomplish the EERE 
mission in support of the Department’s Strategic Goals. This scale of testing can be done more quickly 
at less cost than commercial-scale demonstrations, and will allow industry to try a variety of new and 
advanced component and system combinations before deciding on which paths forward make the best 
economic sense to commercial deployment with the lowest technological and financial risks. 

The capability must be designed for industry collaboration through cost-shared partnerships. A user- 
oriented facility must be located where it can easily be accessed by researchers and by energy 
stakeholders from the utility, buildings, hydrogen, electricity, and other key sectors. It will allow 
industry partners to test their individual technologies and systems in a controlled integrated energy 
system platform, and optimize the technologies for earlier market penetration. Experience has shown 
that validating and correcting problems in a laboratory environment enables technologies to go from 
concept to production more quickly, reduces overall cost, improves reliability, and reduces risks. This, 
in turn, makes early-stage projects more easily financed at better terms. Establishing this capability will 
foster information exchanges to help grow these emerging industries. 

The Energy Systems Integration Facility (ESIF) supports the development and deployment of energy 
efficiency and renewable technologies expressed in the Energy Policy Act (EPAct) of 2005. DOE 
builds on the EPAct goals in its Strategic Plan (Fall 2006), which established goals for achieving 
national energy security that include: 

■ Increase U.S. energy diversity thus reducing vulnerability to disruption and increasing the flexibility 
of the market; 

■ Improve the quality of the environment by reducing greenhouse gas emissions and environmental 
impacts from energy production and use; and, 

■ Create a more flexible, more reliable, and higher capacity U.S. energy infrastructure. 

The ESIF research capability will: 

■ Contain computational support for characterization of solar, wind, hydrogen, buildings systems, and 
integrated energy systems, including electricity storage is required that can effectively design, 
engineer, test, and verify technologies for commercial deployment. 
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■ Test technology systems will ensure that the technical and financial risks faced by U.S. industry are 
fewer, making technology readiness less difficult, less costly, and take significantly less time. 

■ Enable U.S. industry to compete more readily with foreign companies in Europe and Asia, and will 
help determine technology readiness, allowing the U.S. to overcome vulnerabilities inherent in 
dependence on foreign oil, and achieving the objectives of energy security in an accelerated way. 

DOE’S visionary initiatives and programs are designed to accelerate the development of technologies to 
meet milestones for each individual technology. Developing a new electric and fuel infi'astructure for the 
nation is a complex task requiring a systems-level approach, and many paths can lead to a successful 
electric and hydrogen future. Today, scientists and engineers are developing more efficient and lower- 
cost fuel cells; advanced vehicle designs; new methods to produce hydrogen from solar, wind, and 
biomass resources; gasoline and diesel alternatives from biomass. 

To fully realize the benefits of EERE’s technology programs and improve the market impact of 
renewable energy, DOE also needs to strengthen its engineering, design, modeling, simulation, and 
testing capabilities. Currently, the DOE research, development, and demonstration environment has 
little capability to accomplish the following critical activities: 

" Integrate components into optimized systems from power generation through end use at a building- 
scale, community-scale, or utility-scale system. 

■ Test systems using flexible platforms for mixing and matching power generation and use. 

■ Provide technical and economic data/analyses to foster successful business opportunities. 

EERE needs to increase the ability to characterize and test pre-commercial-scale integrated renewable 
energy and hydrogen systems to maximize the benefit of individual program funding, which is directed 
at individual technology development. The ability to test and evaluate integrated systems will help 
maximize the benefit to each technology program to accomplish the EERE mission in support of the 
Department’s Energy Strategic Goals. This scale of testing can be done quicker and for less cost than 
commercial-scale demonstrations and will allow industry to try a variety of new and advanced 
component and system combinations quickly before deciding on which paths forward make the best 
economic sense to commercialize (Figure 2.3.1). 

The Federal system currently lacks a facility for designing and testing engineering optimized systems, 
testing integrated energy technologies, and simulating and or emulating new infrastructure scenarios 
under the control of DOE and available to all of DOE industry partners. The lack of such a facility 
represents a key barrier to being able to meet DOE’s solar, wind, and hydrogen goals. A new facility 
would allow DOE to optimize these technologies as part of a total energy system collecting both 
technical and economic data for business analysis will encourage their integration into energy 
production and delivery systems at minimum cost and high system reliability. 

In addition to supporting EERE Program requirements for the Solar; Wind; Hydrogen, Fuel Cells, and 
Infrastructure; FreedomCAR and Vehicle Technologies; and Building Technologies, the capabilities of a 
new facility would also support the interconnection requirements of the Office of Electricity program for 
distributed power from renewable energy technologies and the integration of EERE technologies into 
the electrical grid. 

Industry partnership is vital to the success of new energy and transportation technologies. U.S. utilities 
and private sector companies are interested in partnering with DOE to achieve a successful electric and 
hydrogen future. However, there is currently no facility in the country that supports cooperative public- 
private, laboratory-controlled research at the pre-commercial engineering scale, including testing and 
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verification of a wide variety of concepts for advanced hydrogen technologies and integrated energy 
systems. Also, private facilities are not equally available to all researchers involved in a national effort. 

One of the goals of NREL, for which HERE is the principal secretarial office, is to manage the interface 
between applied R&D and the commercial marketplace to encourage the market penetration of 
renewable and energy efficiency technologies. Many of the existing individual engineering and testing 
activities supporting the goals of the Solar, Wind, Hydrogen, Buildings and FreedomCAR programs 
described above are conducted at NREL. Hydrogen systems development and advanced fuels 
technology development activities are effectively leveraged to take advantage of NREL’s core expertise 
and capabilities in integrating clean energy technologies such as solar, wind, and biofuels. These 
activities at NREL, however, have no dedicated facility. 

Creating a facility to test the integrated renewable technology systems concept (energy system 
technology and system design, testing and performance optimization in the context of the larger energy 
supply, delivery, and end use systems for deployment) forms the center of DOE’s energy efficiency 
renewable energy capability. The Energy Systems Integration Facility (ESIF) will enable DOE and its 
industrial partners to assess the potential of solar, wind, and hydrogen technology options for buildings, 
transportation, community, and utility utilization and develop a validated engineering-scale collection 
and analysis of performance data for the most promising technologies and integrated energy systems. 
The ESIF will allow U.S. industry members to insert their individual technologies into a controlled 
integrated energy system platform to test and optimize the technologies for earlier market penetration. It 
will also help to enable the success of the Hydrogen, Fuel Cell & Infrastructure Technologies Program 
effort to meet the technology readiness milestones. 

The ESIF is envisioned to be a new facility specially designed to accommodate the critical engineering, 
testing, optimization, and verification research needed for integrated engineering systems development 
for EERE programs. It is proposed as a “first of its kind” integrated test and validation facility for new 
technologies being developed by the EERE programs and industry research partners nationwide, 
including engineering performance and testing of renewable hydrogen systems. The facility will 
provide support space for researchers and support staff, effectively consolidating activities currently in 
several different locations at NREL, some of which is currently in leased facilities. In addition, outdoor 
pads will be available for testing larger equipment and systems up to the multi-megawatt scale. The 
facility itself will be designed to merit at least a “Gold” rating from the U.S. Green Building Council, in 
support of EERE’s goal to demonstrate energy efficient buildings with a lower impact on the 
environment. 

The project will be conducted in accordance with the project management requirements in DOE Order 
413.3A, Program and Project Management for the Acquisition of Capital Assets, and all appropriate 
project management requirements will be met. 

A conceptual for the project has been completed. The project has been submitted for CD-I approval to 
enable start of preliminary design and development of the cost, scope, and schedule baselines for 
validation. The project is expected to attain a combined CD2/3 in the Summer of 2010. 
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5. Financial Schedule 


(dollars in thousands) 



! Appropriations* I 

Obligations I 

Costs 1 

Total Estimated Cost (TEC) 




PED 




FY2008 

7,900 

7,900 

0 

FY2009 

0 

0 

0 

FY2010 

0 

0 

7,900 

Total, PED 

7,900 

7,900 

7,900 

Construction 




FY2008 

45,100 

45,100 

0 

FY2009 

40,500 

40,500 

0 

FY2010 

0 

0 

39,000 

FY2011 

39,280 

39,280 

75,000 

FY2012 

0 

0 

10.880 

Total, Construction 

124,880 

124,880 

124,880 

TEC 




FY2008 

53,000 

53,000 

0 

FY2009 

40,500 

40,500 

2,000 

FY2010 

0 

0 

44,900 

FY20n 

39,280 

39,280 

75,000 

FY2012 

0 

0 

10,880 

Total, TEC 

132,780 

132,780 

132,780 

Other Project Cost (OPC) 




OPC except D&D 




FY2008 

1,500 

1,500 

159 

FY2009 

500 

500 

1,100 

FY2010 

0 

0 

270 

FY201 1 

220 

220 

0 

FY2012 

0 

0 

691 

Total, OPC except D&D 

2,220 

2,220 

2,220 

D&D" 




FY 

TBD 

TBD 

TBD 

Total, D&D 

TBD 

TBD 

TBD 

OPC 




FY2008 

1,500 

1,500 

159 

FY2009 

500 

500 

1,100 

FY2010 

0 

0 

270 

FY2011 

220 

220 

0 

FY2012 

0 

0 

69 i 

Total, OPC 

2,220 

2,220 

2,220 


^ Congress directed ftmding to HERE for this project in FVOS and FY09. 

^ The DOE Golden Field Office will work with the HQ Program Office (HERE) and other DOE sites to identify square 
footage offsets that NREL can use to comply widi the “one for one” requirement. No D&D costs are expected. 
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(dollars tn thousands) 

Appropriatiops^ | Obligations I Costs 


Total Project Cost (TPC) 


FY2008 

54,500 

54,000 

159 

FY2009 

41,000 

41,000 

3,100 

FY2010 

0 

0 

45,170 

FY2011 

39,500 

39,500 

75,000 

FY2012 

0 

0 

11,571 

Total, TPC 

135,000 

135,000 

135,000 


6. Details of Project Cost Estimate 


(dollars in thousands) 


Current 
Preliminary Cost Range 


Low 


..High . 


Previous Total 
Estimate 


Original Validated 
Baseline* 


Total Estimated Cost (TEC) 
Design (PED)‘’ 


Design 

Contingency 

6,800 

600 

© o 
© o 

r-- 

7,000 

0 

TBD 

Total, PED 

7,400 

7.900 

7,000 

TBD 

Construction 

Site Preparation 

3,200 

3,550 

5,088 

TBD 

Equipment 

31,500 

35,000 

34,000 

TBD 

Other Construction 

59,515 

75,330 

35,912 

TBD 

Contingency 

10,000 

11,000 

11,000 

TBD 

Total, Construction 

104,215 

124,880 

86,000 

TBD 

Total, TEC 

111,615 

132,780 

93,000 

TBD 

Contingency, TEC 

10,600 

11,700 

11,000 

TBD 

Other Project Cost (OPC) 

OPC except D&D 

Conceptual Planning/Design 

1,300 

1,525 

1,500 

TBD 

Other Project-Related costs 

90 

95 

200 

TBD 

Start-Up 

350 

400 

2,000 

TBD 

Contingency 

160 

200 

200 

TBD 

Total, OPC except D&D 

1,900 

2,220 

3,900 

TBD 

D&D 

D&D 


0 

0 

0 

Contingency 


0 

0 

0 

Total, D&D 


0 

0 

0 


* Project does not have CD-2/3 approval. Costs are to be determined upon completion of a validated Performance Baseline. 
Preliminary approximate cost estimate range for the project is $1 15 to $135 million TPC. 

^ No specific PED fiins have been requested. This project is being acquired using a Design-Build contracting effort. 
Appropriations have been received to begin Engineering, Design and Construction. 
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(dollars in thousands) 


Current 

Preliminary Cost Range 




Total, OPC 

1,900 

2,220 

3,900 

TBD 

Contingency, OPC 

160 

200 

200 

TBD 

Total, TPC 

115,000 

135,000 

96,900 

TBD 

Total, Contingency 

10,760 

11,900 

11,200 

TBD 


7. Funding Profile History* 

($K) 



Prior 

Years 

FY 

2010 

FY 

2011 

FY 

2012 

FY 

2013 

FY 

2014 

FY 

2015 

Outvears 

Total 


TEC 

58,500 

34,500 

0 

0 

0 

0 

0 

0 

93,000 

FY 2009 

OPC 

1,900 

1,300 

500 

200 

0 

0 

0 

0 

3,900 


TPC 

60.400 

35,800 

500 

200 

0 

0 

0 

0 

96,900 


TEC 

93,500 

0 

39,280 

0 

0 

0 

0 

0 

132,780 

FY 2011 

OPC 

2,000 

0 

220 

0 

0 

0 

0 

0 

2,220 


TPC 

95,500 

0 

39,500 

0 

0 

0 

0 

0 

135,000 


8. Related Operations and Maintenance Funding Requirements 


Start of Operation or Beneficial Occupancy (fiscal quarter or date) 3QFY2012 

Expected Useful Life (number of years) 50 

Expected Future Start of D&D of this capital asset (fiscal quarter) 3QFY2062 


(Related Funding requirements) 


(dollars in thousands) 

Annual Costs 

Life Cycle Costs 

Current 

Total 

Estimate 

Previous 

Total 

Estimate 

Chirrent 

Total 

Estimate 

Previous 

Total 

Estimate 


Operations 

1,371 

1,37! 

68,550 

68,550 

Maintenance 

876 

876 

43,800 

43,800 

Total, Operations & Maintenance*^ 

2,247 

2,247 

112,350 

112,350 


“ Project does not have CD-2/3 approval; therefore, a performance baseline has not yet been established. 

^ Estimated costs do not include building utilities i-e. electric, natural gas, sewer or water. 
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9. Required D&D Information 


Area j Square Feet 

Area of new construction TBD 

Area of existing facility(s) being replaced TBD 

Area of additional D&D space to meet the “one-for-one” requirement TBD 


The new construction is not replacing an existing DOE owned facility . HERE has secured offset space 
through the Office of Engineering and Construction Management to comply with the "one-for-one" 
requirement. 


10. Acquisition Approach 

The Acquisition Strategy will emphasize best value to the government; defined, as the balance between 
mission need, project performance, financial value, timeliness, and risk mitigation. The HERE 
recommended Acquisition Strategy is progressive design/build. This strategy will reduce project 
performance risk and will deliver the best value to the government.” 

Acquisition will be accomplished using a design-build strategy in which design and construction 
services are performed by an integrated design/construction team. The design/construction team will be 
selected via competition using best value contracting procedures. A Guaranteed Maximum Price will be 
negotiated to limit the Government’s risk. 


* The Acquisition Executive must approve the recommended Acquisition Strategy at CD-I which scheduled for early 
February 2010. 
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Weatherization and Intergovernmental Activities 
Funding Profile by Subprogram 


(doilars in thousands) 



FY2009 



FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation* 

Appropriation 

Appropriation 

Request 


Weatherization and Intergovernmental 

Activities 





Weatherization Assistance Grants 

450,000 

4,977,500 

210,000 

300,000 

State Energy Program 

50,000 

3,084,500 

50,000 

75,000 

International Renewable Energy Program 

5,000 

0 

0 

0 

Tribal Energy Activities 

6,000 

0 

10,000 

10,000 

Renewable Energy Production Incentive 

5,000 

0 

0 

0 

Energy Efficiency and Conservation Block 

Grants 

0 

3,184,000 

0 

0 

Energy Efficient Appliance Rebate 

Program 

0 

298,500 

0 

0 

Total, Weatherization and Intergovernmental 

516,000 

11,544,500 

270,000 

385,000 


Activities 


Public Law Authorizations: 

P.L. 94-163, “Energy Policy and Conservation Act” (EPCA) (1975) 

P.L. 94-385, “Energy Supply and Production Act” (ECPA) (1976) 

P.L. 95-91, “Department of Energy Organization Act” (1977) 

PX. 95-618, “Energy Tax Act” (1978) 

PX. 95-619, “National Energy Supply Policy Act” (NECPA) (1978) 

PX. 95-620, “Power Plant and Industrial Fuel Use Act” (1978) 

PX, 96-294, “Energy Security Act” (1980) 

PX. 100-12, ‘TJational Appliance Energy Supply Act” (1987) 

P.L. 100-615, “Federal Energy Management Improvement Act” (1988) 

P.L. 102-486, “Energy Policy Act of 1992” 

P.L. 109-58, “Energy Policy Act of 2005” 

PX. 110-140, “Energy Independence and Security Act of 2007” 

P.L, 111-5, “American Recovery and Reinvestment Act of 2009” 

Mission 

The mission of the Weatherization and Intergovernmental Activities Program (WTP) is to accelerate the 
deployment of energy efficiency, renewable energy, and oil displacement technologies and practices by 
a wide range of government and business stakeholders. 


^ Includes $250,000,000 million in emergency funding for the Weatherization Assistance Grants program provided by P.L. 

1 1 1-6, “The Continuing Appropriations Resolution, 2009.” 
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Benefits 

The program addresses both the supply and demand sides of the DOE clean energy security goal, WIP 
facilitates energy investments that reduce energy consumption and increase renewable energy capacity 
and the availability and affordability of domestic fuels. 

WIP provides a combination of competitive and formula grants and technical assistance to state and 
local, U.S. territories, and tribal governments. Grantees utilize these resources to implement a variety of 
energy projects, including the weatherization of homes, renewable energy planning, emergency energy 
management, and sustainable energy integration. 

The program produces benefits on multiple levels. Specifically, Weatherization Assistance Grants 
reduce national energy consumption while concurrently reducing energy costs for low-income families. 
In partnership with tribal governments. Tribal Energy Activities are particularly valuable in advancing 
sustainable clean energy development and deployment on tribal lands. The State Energy Program (SEP) 
serves as a critical force in reducing energy use and costs, developing environmentally conscious 
economies, and increasing renewable energy generation. 

The proposed FY 201 1 budget investments complement Recovery Act objectives through weatherizing 
thousands of low-income residences; training state, local and weatherization workforces for green 
careers; and supporting energy efficiency. The Energy Efficiency and Conservation Block Grants 
(EECBG) support the goals of the multi-year “Recovery Through Retrofif ’ initiative. Through the 
"Retrofit Ramp-Up" portion of the competitive EECBG, DOE will award up to $390 million for 
innovative programs that are structured to provide whole-neighborhood building energy retrofits. 

FY 201 1 activities will build upon historic clean energy investments in the Recovery Act to further the 
Nation’s energy goals through sustained technology innovation and continued investments in enabling 
infrastructure. This integrated targeted performance builds on both Recovery and Research, 
Development, Demonstration and Deployment (RDD&D) will enable the realization of Administration’s 
goals and commitments to energy, the economy and climate. WIP manages approximately 30 percent 
(about $ 1 1 .5B) of DOE’s appropriation from the Recovery Act. To enable decision makers and the 
public to follow performance and plans, the program will post its progress in these planned activities at: 
http;//www.energy.gov/recovery/index.htm, 

WIP achieves substantial climate change benefits through the deployment of clean energy technologies 
and sustainable energy policies. Specific contributions include: 

Climate Change 

WIP activities will create carbon savings of over 150 million metric tons of CO 2 by 2020 and more than 
400 million metric tons of CO 2 by 2030, 
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Economic Impact 

The cumulative consumer and power company savings nearing $45 billion by 2020 (about one-third of 
that savings to the electric power industry) could more than double by 2030. 

The following metrics tables of benefits display the estimates of primary strategic and supporting 
secondary benefits from 2015 through 2050 that would result from the realization of WIP’s goals. 

These benefits are achieved by developing and sustaining partnerships with state, local, and tribal 
governments, equipment suppliers, fuel and energy companies, other Federal agencies, universities. 
National Laboratories, and other stakeholders. These partnerships facilitate the technical coordination of 
activities and attract cost sharing to provide leveraged benefits. The expected benefits solely reflect the 
achievement of WIP’s goals. 

Prospective benefits are calculated as the arithmetic difference between the baseline case and the 
program goal case, and the resulting economic, environmental and security benefits attributed to the 
program’s activities. This approach of calculating the benefits as an incremental improvement to the 
baseline helps ensure that improvements in training and technical assistance that would occur in the 
absence of the program are not counted as part of the program’s benefits. In addition to technology and 
process advances due to the program’s activities, energy market policies facilitate the deployment of 
clean energy technologies. The expected impact of current legislated policies is included in the baseline 
case so that the expected benefits calculated reflect, as much as possible, the effects of activities funded 
by the program. 

The benefits are generated by modeling both the program goal and baseline cases” within two energy- 
economy models: NEMS-GPRA 1 1 for benefits through 2030, and MARKAL-GPRA 1 1 for benefits 
through 2050*’. The following tables display the full list of modeled benefits. 


® Baseline cases utilize data from the wpAaXod Annual Energy Outlook 2009 Reference Case Service Report, April 2009 

^ Integrated energy models are used to analyze the benefits of achieving the program’s technical goals. The use of integrated 
models provides a consistent economic framework and incorporates the interactive effects among the various programs. 
Interactive effects result from (1) changes in energy prices resulting from lower energy consumption, (2) the interaction 
between supply programs affecting the mix of generation sources and the end-use sector programs affecting the demand for 
electricity, and (3) additional savings from reduced energy production and delivery. Final documentation on the analysis 
and modeling, including all of the methodologies and underlying assumptions, is expected to be completed and posted on 
the web by June 15, 2010. GPRA modeling and analysis documentation for prior budget years can be found at 
http://wwwl.eere.energy.gov/ba/pba/prx)gram_bencfits.htm!. 
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FY 2011 Primary Metrics 



Metric 

Model 

Year 


2020 

,20.50 

2050 

Energy Security 

03 Imports Reduction, cumulative (B3 
bbl) 



0.07 

0..>8 

N/A 

MARKAL 


ns 

hh’' 1 

0.18 

Natural Gas Inports Reductk>n, 
cumulative (TcQ 

NEMS 


0.18 

' 0.41 

' N/A 

MARKAL 


0.66 


8.38 

Environmental 

Impacts 

CO 2 Bnissions Reduction, cumulative 
(M3irtC02) 

NEMS 


160.23 

427.50 V i 

N/A 

MARKAL 


204 


8» 

SO 2 Allowance Price Reduction ($/ton) 



N/A 


■N/A 

MARKAL 

^ ' . 

■ N/A 


. N/A 

NO;t Allowance Price Reduction {$/ton) 

NEMS 

NA 

N/A 


' N/A 

MARKAL 

NA 

. N/A 

> N a;' 

. N/A 

Economic Impacts 

ftimary Energy Savings, cumulative 
(quads) 

NEMS 


2.34 

- 

' N/A 

MARKAL 


LI 


14.3 

03 Savings, cumulative (B3bbl) 

NEMS 


0.08 


■■ N/A 

MARKAL 


0.04 

On . 

0.28 

Consumer Savings, cumulative (B3 $) 

NEMS 


40 


' N/A 

MARKAL 


70 


. 347' 

Electric Power Industry Savings, 
cumulative (B3 $) 

NEMS 


15 

34 1 

N/A 

MARKAL 


24 


104 

Household Energy Expenditures 
Reduction ($/household/yr) 

NHVIS 


20 


N/A , 

MARKAL 


i.9 

10 

: ns 

- “Reductions” and "savings” are calculated as the difference between results from the baseline case (ie. no future 
DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful), 

-03 impacts are shown as two metrics. "Oil Imports Reduction" refers only to reductions in o3 imports; "03 Savings" 
refers to savings (reduction) in total o3 consumption. 

- All cumulative metrics are based on results beginning in 2011. 

- AUmonetary metrics are in 2007$. 

- Cumulative monetary metrics are in 2007$ that are discounted to 201 1 using a 3% discount rate, 

ns -Not sisnificant NA -Not vet available N/A -Not applicable 
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FY 2011 Secondary Metrics 



Metric 

Model 

Year | 

2015 . 

2020 

2030 ’• 

2050 

Energy Security 

Oil Inports Reduction, annual (Mbpd) 

NEMS 


ns 


, N/A' 

MARKAL 


ns 

1»S 

0.01 

Natural Gas Imports Reduction, annual 
(Tcf) 

■ -..NEMS 


ns 


' N/A 

MARKAL 


0.26 


ns 

MPGInprovement (%) 

NEMS 


ns 


N/A 

MARKAL 

- 

ns 


ns 

Environmental 

Impacts 

C02Qnissjons Reduction, annual (Mil 
mtC02/yT) 

nms 


21.1 


N/A 

MARKAL 


27.3 


15.6 

C02 Intensity Reduction of US 
Economy (Kg C02/$GDP) 

NEMS 


N/A 


' N/A 

MARKAL 


ns 


ns 

CO 2 Intensity Reduction of US Power 
Sector (Kg C02/kWh) 

NEMS 


N/A 

\ .1 

. N/A 

MARKAL 

" 

ns 


ns 

CO 2 Intensity Reduction of US 
Transportation Sector (Kg C02/miie) 

NEMS 

S/A 

N/A 

S- \ 

N/A 

MARKAL 

n. 

ns 

. 11. 

ns 

Economic Impacts 

Primary Energy Savings, annual 
(quads/yr) 

NEMS 

e:-. 

0.30 


N/A 

MARKAL 


0.43 

0-g . 

0.1 

Oil Savings, annual (Mbpd) 

NEMS 


ns 


N/A 

MARKAL 

00 : 

ns 


ns 

Consumer Savings, annual (Bil $) 

NEMS 

5' 

8.0 

!/n 

N/A 

MARKAL 


9.2 


19 

Electric Power Industry Savings, 
annual (Bil $) 

NEMS 


3.0 

3" 

N/A..: 

MARKAL 


3.7 

6V 


Energy Intensity ofUS Econoniy 
(energy/$GDP) 

NEMS 


N/A 


:..'N/A 

MARKAL 

-I... 

0.03 


0.01 

Net Energy System Cost Reduction, 
cumulative (BU $) 

NEMS 


N/A 

-1 

N/A' 

MARKAL 


110 


494 

- “Reductions” and “savings” are calculated as the difference between results from the baseline case (i.e. no fiiture 

DOE funding for this technology) and the program case (i.e. requested DOE funding for this technology is received 
and is successful). 

-Oil impacts are shown as two metrics. "Oil Inports Reduction” refers only to reductions in oil imports; "Oil Savings” 
refers to savings (reduction) in total oil consumption. 

- Allcunnilative metrics are based on results beginning in 2011. 

- All monetary metrics are in 2007$. 

- Cumulative monetary metrics are in 2007$ that are discounted to 2011 using a 3% discount rate, 

ns - Not significant NA - Not vet avaikble N/A - Not applicable 
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Contribution to the Secretary’s Goals and GPRA Unit Program Goal 
WIP’s objectives complement and support the following Secretarial goal. 

Energy: Build a competitive, low-carbon economy and secure America’s energy future 

WIP efforts enhance economic prosperity and competitiveness. WIP expands a green workforce by 
preparing thousands of workers for careers in residential energy retrofits and other energy-related fields. 

WIP reduces energy demand by implementing energy efficiency programs in the buildings, industry, 
transportation, and utility sectors. Examples include: shifting electric utility emphasis towards energy 
efficiency; sponsoring near term residential energy retrofits for low-income residents; leading an effort 
to increase Energy Savings Performance Contracting (ESPC) in state and local buildings; and 
developing and sharing effective energy technology assessment and planning tools. 

WIP expands energy supply through the deployment of clean, safe, low carbon renewable energy 
technologies (e.g., wind, solar, geothermal). Activities include: facilitating the standardization of 
renewable energy certificate trading programs; expanding the infrastructure for alternative fuels; and 
sponsoring feasibility studies on sustainable energy options and implementation plans for renewable 
energy facilities. 

Contribution to GPRA Unit Program Goal 21 (Weatherization Assistance Grants) 

Weatherization Assistance Grants contribute to providing cost-effective energy efficiency improvements 
to low-income homes. 

Contribution to GPRA Unit Program Goal 22 (State Energy Program) 

The State Energy Program contributes to facilitating the deployment of energy efficiency and renewable 
energy technologies and sustainable energy policies. 

Contribution to GPRA Unit Program Goals from Additional Intergovernmental Activities 

Intergovernmental activities managed by Weatherization contribute encouraging energy efficiency and 
renewable energy investments through grants, incentives, and technical assistance. 

Annual Performance Results and Targets 

Both WIP performance measures align with the Program’s technology deployment mission and the 
Secretary’s goal to build a competitive, low-carbon economy and secure America’s energy future. The 
Weatherization Assistance Program (WAP) metric represents residential energy efficiency deployment 
and is the key component in generating estimated energy benefits. The State Energy Program (SEP) 
performance measure directly estimates the energy impact from the deployment of clean energy 
technologies and policies. Grantee reporting, monitoring, and validation systems developed for 
Recovery Act programs also benefit regular program activities. Specifically, the Grant Reporting and 
Analysis Software System quantitatively measures progress for all WIP grantees. 
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Means and Strategies 

WIP will use various means and strategies to achieve its GPRA Unit Program goals as described below. 

However, various external factors, as listed below, may impact the ability to achieve these goals. The 

program also performs collaborative activities to help meet its goals. 

WIP will implement the following means: 

• Provide technical assistance targeting high priority energy needs and expanding clean energy choices 
for citizens and businesses; 

• Use competitive grants to support high impact and innovative energy efficiency and renewable 
energy projects; 

• Use formula grants to support core capabilities of States and weatherization offices; 

• Assist with feasibility studies and implementation planning on specific energy efficiency and 
renewable energy projects and policies; and 

• Develop assessment, planning, and decision-making tools to facilitate clean energy technology 
delivery. 

WIP will implement the following strategies: 

■ Form partnerships with program participants focusing on energy market transformation, sustainable 
energy integration, and clean energy deployment; 

• Leverage Federal dollars by requiring or attracting state, local and private sector matching funds on a 
more than one to one basis; 

• Develop new innovative models to leverage Federal weatherization resources; 

• Establish policies and practices that encourage conservation and the expansion of renewable energy 
through collaborations with national and regional organizations representing key decision-makers 
(e.g., governors, mayors, state legislators, end users, and product and service providers); and 

• Improve cost effectiveness and technological iimovation in the residential energy retrofit process. 

The following external factors could affect the achievement of these benefits: 

• Rates of market growth/technology adoption; 

■ Capital investment requirements; 

• Energy supply markets and prices; 

■ Costs and adoption of technologies; 

■ Partner cost share and participation rates; and 

• Geopolitical changes. 

In carrying out the program’s mission, WIP collaborates with several groups on its key activities 

including: 

■ Weatherization Assistance and the State Energy Program work closely with all 50 States, the District 
of Columbia, U.S. Territories, and national stakeholder groups; and 

■ Tribal Energy coordinates activities with the 562 federally recognized Tribes and collaborates with 
the Bureau of Indian Affairs, Department of Interior, Department of Justice, and the Environmental 
Protection Agency through the Federal Interagency Working Group on Environmental Justice 
(IWG). 


Energy Efficiency and Renewable Energy/ 

Weatherization and Intergovernmental Activities Page 433 FY 2011 Congressional Budget 


54928A 


3/15/2010 



1344 


Validation and Verification 

To validate and verify program performance, WIP will conduct internal and external reviews and audits. 

These programmatic activities are subject to continuing review as described below. The table below 

summarizes validation and verification activities. 

Data Sources: The Energy Information Administration’s (EIA) Annual Energy Review (AER); 

Renewable Energy Annual and Annual Energy Outlook; Commercial Building Energy 
Consumption Survey (CBECS); Residential Energy Consumption Survey (RECS); DOE 
Laboratory reports; and information collected directly from WIP performers or partners. 

Baseline: " 4he SEP baseline of 1 990 state energy consumption was established in EPAct 2005 

as part of an overall goal for a 25 percent increase in energy efficiency by 2012. 

This baseline will be updated as part of the findings from a major national 

evaluation to be completed in FY 2012. 

• The Tribal Energy baseline is renewable energy capacity on tribal lands. 

Frequency: Aimual; Complete revalidation of assumptions and results take place every three to four 

years, due to the reporting cycle of two critical publications, CBECS and RECS. 
However, updates of most of the baseline forecast and WIP outputs will be undertaken 
aimually. 

Evaluation: carrying out the program’s mission, WIP uses several forms of evaluation to assess 

progress and to promote program improvement. 

• Operational field measurement as appropriate; 

■ Peer review by independent outside experts of both the program and subprogram 
portfolios; 

■ Specialized program evaluation studies to examine process, impacts, or market 
baseline and effects, as appropriate; 

• Quarterly and annual assessment of program and management results based 
performance through the Performance Measurement Manager (PMM, the DOE 
quarterly performance progress review of budget targets); Annual Departmental 
and Program Secretarial Officer (PSO) based goals whose milestones are 
planned, reported and reviewed quarterly); and Annual review of methods, and 
recomputation of potential benefits for GPRA; and 

■ Continue to conduct and build upon the transparent oversight and performance 
management initiated by Congress and the Administration. 

Data Storage; EIA data sources are available on line. Trade publications are available on a 

subscription basis. WIP output information is contained in DOE information systems 
and various reports and memoranda. Reviews and analyses conducted by Oak Ridge 
National Laboratory are available on line at 
http://www.oml.gov/info/reports/ORNL_reports.shtml. 

Verification: Calculations are based on assumptions of future market status, equipment or technology 

performance, and market penetration rates. These assumptions can be verified against 
actual performance through technical reports and market surveys. SEP based results on 
an assessment of program outcomes conducted by Oak Ridge National Laboratory 
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whose methodology was independently reviewed in FY 2005 by the Board of Directors 
of the International Energy Program Evaluation Conference. 

Tribal Energy subprogram maintains project information and receives data from 
individual tribal governments. The most recent peer review was completed in 2006. The 
next review is scheduled for 2010. 

EIA data undergo regular verification reviews. 
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Weatherization Assistance Grants 
Funding Schedule by Activity 


(dollars in thousands) 


FY 2009 

FY20I0 

FY20n 


Weatherization. Assistance Grants 




Weatherization Assistance 

436,770 

176,700 

262,500 

Training and Technical Assistance 

13,230 

3,300 

7,500 

Innovations in Weatherization 

0 

30,000 

30,000 

Weatherization Assistance Grants 

450,000 

210,000 

300,000 


Description 

Weatherization Assistance Grants increase residential energy efficiency and reduce energy costs of low- 
income families. The grants provide technical and financial assistance in support of state and local 
weatherization agencies throughout the U.S. This network of approximately 900 local agencies provides 
trained crews to perform residential weatherization services for eligible households. Elderly people with 
special needs or people with disabilities occupy approximately 49 percent of the homes weatherized 
annually. 

States utilize portions of Weatherization Assistance Grants for training and technical support. This 
support includes managerial and hands-on technical training, State-level energy saving evaluations, and 
updates to health, safety, and client education protocols. In collaboration with program stakeholders, 
DOE conducts regional and national training and technical assistance activities that benefit all States. 
Additionally, the Recovery Act provided an 8-fold increase over the average annual appropriation. 

These funds will result in over 500,000 energy retrofits in homes occupied by low-income families. 
Recovery Act activities will expand the capacity of the weatherization network, increase training 
programs, create demand for additional products (work trucks, insulation, weather stripping, blower 
doors) and expand the workforce. The program’s size creates opportunities to standardize key items, 
such as energy audits, training programs and methods to measure energy savings. 

Recent legislative changes include: 

■ Increasing the allowable state average investment per home from $2,500 to $6,500; 

■ Raising income eligibility from a maximum of 150 percent to 200 percent of the poverty level; 

■ Increasing the maximum training and technical assistance funding from 10 to 20 percent; 

• Adding American Samoa, Guam, Commonwealth of the Northern Mariana Islands, Commonwealth 
of Puerto Rico, and the U.S. Virgin Islands as recipients; and 

■ Allowing renewable energy measures to be utilized. 

States and utility companies also contribute funds for weatherization activities. A state-by-state 
breakout of this information is available through the Weatherization Assistance Program Training 
Assistance Center (WAPTAC) website (http://www.waptac.org), under funding survey. Information is 
updated in June of each year. The following table displays current information: 
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Weatherization Assistance Funding 

(whole dollars) 

State/Territory 

Source of Non-Federal Funds 

FY2010 
Federal DOE i 
Funds 

FY 2008 Non- 
Federal Funds^ 

Alabama 

Alabama Power-Centsable Energy Program 

l,8g2,352 

225,000 

Alaska 

Alaska Housing Finance Corp (St^) 

1,329,537 

200,000,000 

Arizona 

Utility funds 

1,058,086 

4,200,000 

Arkansas 

■N/A 

1,622,103 

1,629,724 

California 

N/A 

4,917,928 

0 

Colorado 

Utilities- Excel Energy 

4,307,729 

2,391,000 

Connecticut 

Utilities: WRAP, UI, SCG 

1,972,276 

7,800,000 

Delaware 

Utility funds 

460,428 

367,000 

Dist. Columbia 

N/A 

519,060 

4,653,600 

Florida 

N/A 

1,484,081 

0 

Georgia 

GA Power Company & Atlanta Gas Light Resources 

2,282,504 

2,350,000 

Hawaii 

N/A 

169,266 

0 

Idaho 

Utility funds, landlord contributions, BPA funds 

1,558,041 

2,204,605 

Illinois 

Utility Customer Charge 

10,844,851 

10,000,000 

Indiana 

Utility company projects either with IHCDA or alone 

5,137,920 

2,400,000 

Iowa 

N/A 

3,918,674 

4,859,495 

Kansas 

N/A 

1,988,468 

0 

Kentucky 

N/A 

3,547,808 

0 

Louisiana 

N/A 

1,340,633 

0 

Maine 

N/A 

2,415,842 

0 

Maryland 

N/A 

2,083,502 

0 

Massachusetts 

Utility funds 

5,137,610 

21,000,000 

Michigan 

N/A 

11,910,904 

8,500,000 

Minnesota 

Utility funds, plus approximately $1 14,000 HUD/CDBG 
funds 

7,739,554 

2,000,000 

Mississippi 

N/A 

1,290,592 

0 

Missouri 

Ameren Electric, Ameren gas, Atmos Gas, Laclede Gas 

4,703,704 

2,167,245 

Montana 

State, Utility, BPA 

1,987,207 

3,359,682 

Nebraska 

N/A 

1,964,240 

0 

Nevada 

Universal Energy Charge 

662,859 

3,648,815 


FY 2009 non-Federai funding data not available until June, 2010 
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(whole dollars) 


State/Territory 

Source of Non-Federal Funds 

FY2010 
Federal DOE 
Funds 

FY2008 

Non-Federal 

Funds* 

New Hampshire 

Electric Utility Efficiency Program 

1,193,071 

2,922,542 

New Jersey 

N/A 

3,999,259 

0 

New Mexico 

Utility Funds 

1,506,127 

1,772,928 

New York 

Owner investments in larger multifamily buildings 

15,786,616 

10,000,000 

North Carolina 

N/A 

3,249,190 

0 

North Dakota 

N/A 

1,969,451 

0 

Ohio 

N/A 

10,762,015 

20,000,000 

Oklahoma 

Oklahoma Energy Resources Board 

2,029,472 

250,000 

Oregon 

N/A 

2,222,843 

6,890,500 

Pennsylvania 

N/A 

11,519,998 

0 

Rhode Island 

National Grid 

916,134 

1,753,250 

South Carolina 

Utility - SC Electric and Gas 

1,388,815 

50,000 

Soudi Dakota 

N/A 

1,513,071 

0 

Tennessee 

N/A 

3,278,362 

0 

Texas 

N/A 

4,294,261 

901,531 

Utah 

State Electric Utility, Gas Utility 

1,638,680 

1,188,836 

Vermont 

VT Weatherization Trust Fund 

1,012,458 

7,886,609 

Virginia 

N/A 

3,148,212 

0 

Washington 

Energy Matchmakers Program and Matching Dollars 

3,570,881 

9,000,000 

West Virginia 

Utility funds 

2,525,991 

1,417,250 

Wisconsin 

N/A 

6,726,647 

46,310,037 

Wyoming 

N/A 

932,139 

1,768,277 

American Samoa 

N/A 

154,860 

0 

Guam 

N/A 

158,948 

0 

Puerto Rico 

N/A 

647,129 

0 

Northern Mariana 
Islands 

N/A 

155,635 

0 

Virgin Islands 

N/A 

161,976 

0 

Weatherization 

Innovation 

N/A 

30,000,000 

0 

Headquarters T&TA 

N/A 

3,300,000 

0 


Total, Weatherization Assistance Funding 210,000,000 395,867,926 


® FY 2009 non-Federal funding data not available until June, 2010 
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Benefits 

The Weatherization Assistance Program (WAP) contributes to the Secretarial goals of reducing energy 
demand and creating a green workforce. Since 1976, the program has helped 6,25 million American 
families, resulting in an estimated average energy savings of $350 for 2009 and increasing the comfort 
and safety of their homes. Weatherization returns $1 .67“ (1 .65 in 2008 and 1 .54 in 2007) in energy- 
related benefits for every $1 invested. The program also provides specialized training and career 
development opportunities to thousands of workers in the residential home energy audit and retrofit 
field. 


Detailed Justification 


Weatherization Assistance 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


436,770 176,700 262,500 


WAP is one of the largest and most technically advanced residential energy retrofit providers. Funds 
are allocated on a formula basis and awarded to States, U.S. Territories, the District of Columbia, and 
Native American tribal governments to increase the energy efficiency of homes occupied by low- 
income families. These agencies, in turn, contract with almost 900 local governmental or nonprofit 
agencies to deliver weatherization services to low-income clients in their areas. 

Weatherization service providers choose the best package of efficiency measures for each home based 
on a comprehensive computerized energy audit. Typical energy conservation measures include: 
installing insulation; sealing ducts; tuning and repairing heating and cooling systems; mitigating air 
infiltration; and reducing electric base load consumption. The consistent delivery of quality services is 
addressed through active State training and technical support programs. Grant funded training allows 
for the introduction advanced assessment and installation techniques and continuing professional 
development for workers. 

The FY 201 1 target is to weatherize 33,484 low-income homes. The majority of WAP funding is 
allocated to the States as operating funds for this purpose, i.e., for labor, materials, equipment and 
administrative systems. The Recovery Act increased the percentage (approximately twice as much as 
previous years) of the total program funding allocated for state-based training and technical assistance 
to maintain a high standard of technology application, effectiveness and results. Most training and 
technical assistance is performed at state and local levels. 

Training and Technicai Assistance 13,230 3,300 7,500 

DOE directed weatherization training and technical assistance activities improve the effectiveness and 
efficiency of WAP. These resources support strategic planning and analysis; program performance 
measurement and documentation; and facilitation of (e.g., through pilot programs, publications, 
training programs, workshops and peer exchange) advanced techniques and collaborative strategies. 
An ongoing national evaluation is assessing the overall energy savings and cost-effectiveness of the 
program. 


' Assraning $5,505 savings, with 20 year life of measures, discounted at OMB mandated rates. ORNL Study, ''Estimating 
The National Effects Of the U.S. Department of Energy's Weatherization Assistance Program With State-Level Data. " 
2005: http;//weatherization.oml.gov/pdf/CON-493FINAL10-1 0-05.pdf 
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(dollars in thousands) 



Innovation in Weatherization 0 30,000 30,000 


The objectives of the Innovation in Weatherization activity is to demonstrate new ways to increase the 
number of low-income homes weatherized and lower the Federal per home cost for residential energy 
retrofits, while also establishing a stable funding base. DOE will form partnerships with non- 
traditional weatherization providers such as foundations and other non-profits, labor unions, churches, 
private contractors, large companies, and other groups. These organizations will provide leadership in 
leveraging financial resources and managing the home energy retrofit process. Innovation in 
Weatherization contributes directly to priorities for the expansion of a green workforce and the energy 
retrofit of one million homes per year. A key component will be the ability of grantees to obtain $3 in 
non-Federal contributions for every $ 1 investment from DOE. This activity will build upon lessons 
learned from the Weatherization Innovation pilot funded in the previous fiscal year. 


Total, Weatherization Assistance Grants 450,000 210,000 300,000 


Explanation of Funding Changes 



Weatherization Assistance 

Additional funding will support the President’s goal to increase the number of low- +85,800 

income homes weatherized. 


Technical and Training Assistance 

The increase will support the completion of the national program evaluation. +4,200 


Total, Weatherization Assistance Program 


+90,000 
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state Energy Program 
Funding Schedule by Activity 

(doUars in thousands) 


FY2009 

FY 2010 

FY20n 


State Energy Program 




State Energy Program Formula Grant 

25,000 

25,000 

37,500 

State Energy Program Special Projects 

25,000 

25,000 

37,500 

Total, State Energy Program 

50,000 

50,000 

75,000 


Description 

The State Energy Program (SEP) reduces energy use and cost, increases renewable energy eapacity and 
production, and lessens dependence on foreign oil. The program provides technical and financial 
resources to help States develop and manage a variety of high impact energy programs. Financial 
assistance is provided in the form of formula grants and competitive clean energy project grants. States 
often combine many sources of funding for their projects, including DOE and private industry. 

Formula grants allow state energy offices the flexibility to develop energy projects focused on the 
buildings, electric power, industry, and/or transportation sectors, as well as crosscutting policy initiatives 
and public information campaigns. SEP special competitive grants allow DOE to target high impact 
projects aimed toward critical policy and regulatory changes, including the adoption of advanced 
building codes, prioritization of energy efficiency in resource planning, and decoupling of utility 
earnings firom volumetric energy sales. Major energy efficiency efforts can improve the comfort and 
quality of life for millions of Americans by lessening transmission grid congestion and overall energy 
demand. The substantial resources provided for SEP in the Recovery Act is allowing States to 
accelerate implementation of transformational and self-sustaining energy practices and policies. 

A portion of program funding is used for: 1) outreach and technical assistance to States, such as, 
development of state and regional best practices; 2) innovative sustainable energy initiatives; and 3) 
performance management. 

Benefits 

The program contributes to the Secretarial goals of increasing energy efficiency and clean energy 
deployment. SEP helps state and local governments make investments, which result in greater energy 
efficiency, expanded renewable energy capacity, and reduced carbon emissions. Examples of 
supporting activities include: 1) facilitating a robust national renewable energy certificate trading 
program; 2) managing a comprehensive partnership with utilities to put energy efficiency on an even 
footing with energy generation in meeting the Nation’s energy needs; and 3) initiating a national effort 
with States and the energy services industry to accelerate energy retrofits in state and local government 
buildings, schools, universities and hospitals. 


Energy Efficiency and Renewable Energy/ 

Weatherization and Intergovernmental Activities/ 

State Energy Program Page 441 FY 2011 Congressional Budget 


54928A 


3/15/2010 




1352 


DetaUed Justification 


State Energy Program Formula Grant 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


25,000 


25,000 


37,500 


Formula-based grants allow States, the District of Columbia, and U.S. Territories to address their energy 
priorities through the design and implementation of renewable energy and energy efficiency programs. 
These grants support the development and maintenance of energy emergency planning at state and local 
levels, a critical security benefit and maintain the viability of the State energy office network. 


State Energy Program Special Projects 25,000 25,000 37,500 

SEP competitive Special Projects focus on specific high impact market transformation and crosscutting 
solutions, and also provides valuable training and technical assistance to States. The most recent 
solicitation cycle (FY 2008) resulted in the award of $6.6 million in competitive grants for 15 state-level 
projects, nine of which focused on developing policy and regulations to support gigawatt-scale clean 
energy capacity, and six of which focused on developing advanced building codes. Future areas of 
interest include encouraging: 1) States and utilities to improve energy efficiency and renewable energy 
deployment; and 2) optimization of state energy planning and protocols. 

DOE also conducts analysis, outreach, and technical assistance to increase program efficiency and 
effectiveness. These resources are used for: 1) tools development and other technical assistance 
provided to States; 2) national energy initiatives and strategic partnerships; 3) development of web- 
based reporting and monitoring systems; and 4) broader planning, analysis, and evaluation activities. 

The program is conducting a national evaluation, scheduled for completion in FY 2012, to improve 
measurement of energy and non-energy benefits. 

Total, State Energy Program 50,000 50,000 75,000 
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Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

State Energy Program Formula Grant 

The increase will support the expansion of State capabilities to: 1) deploy energy 

efficiency and renewable energy technology to local governments, businesses, and 

consumers; and 2) facilitate the transition to lower-carbon clean energy technologies 

and sustainable energy policies. +12,500 

State Energy Program Special Projects 

Competitive grants have a significant energy impact through addressing “policy” and 

“financial” components of the technology deployment process. The increase will 

support additional high-impact state energy projects, expanded training and technical 

assistance to States, and continued development of web-based reporting and monitoring 

systems. +12,500 

Total, State Energy Program +25,000 
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International Renewable Energy Program 
Funding Schedule by Activity 


International Renewable Energy Program 
Total, International Renewable Energy Program 


. (dollars in thousands) 


FY2009 

FY2010 

FY2011 

5,000 

0 

0 

5,000 

0 

0 


Description 

The International Renewable Energy Program (IREP) increases international clean energy technology 
deployment through environmentally effective and economically sustainable climate change projects. 
These efforts broaden HERE participation in international climate change initiatives, such as the U.S. 
Israel cooperative agreement, the Western Hemisphere Energy Cooperation Initiative, and the 
International Partnership for Energy Efficiency Cooperation. 

International energy activities are continuing and expanding. Due to their importance, these efforts are 
now managed at the EERE corporate level to better serve, coordinate, and integrate international 
activities across the EERE portfolio. Additional information can be found in the Program Support 
section of the FY 201 1 Budget Request. 


Benefits 

EERE international energy activities are located in the Program Support line item. 


Detailed Justification 


International Renewable Energy Program 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


5,000 


EERE international energy activities are located in the Program Support line item. 


Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

International Renewable Energy Program 

No change. 0 

Total, International Renewable Energy Program 0 
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Tribal Energy Activities 
Total, Tribal Energy Activities 


Tribal Energy Activities 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY 2011 

6,000 

10,000 

10,000 

6,000 

10,000 

10,000 


Description 

Tribal Energy Activities build partnerships with tribal governments to address Native American energy 
needs for residential, commercial and industrial uses. The program provides financial and technical 
assistance to tribes for the evaluation and development of clean energy resources. Financial grants 
support the most promising tribal proposals. Technical assistance objectives include the development of 
model financial solutions and legal frameworks to spur broader project development and expanded 
outreach to Native Americans. 

Benefits 

The program contributes to the Secretarial goal of building a competitive, low-carbon economy and 
securing America’s energy future. Tribal Energy Activities, collaboratively with the Department of 
Interior and the Department of Housing and Urban Development, help tribes implement their energy 
objectives. Sustainable energy projects address concerns of tribal governments for energy sufficiency 
and economic development. 

For example, the Augustine Band of Cahuilla Mission Indians received a financial grant to explore their 
energy options. DOE funding led to the adoption of a five-year development plan, and installation and 
operation of a 1 MW solar electric system on tribal lands in 2009. 


Tribal Energy Activities 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


6,000 


10,000 


10,000 


Tribal Energy Activities are particularly valuable in advancing sustainable clean energy development 
and deployment on tribal lands. The program utilizes technical and financial assistance to support the 
assessment of sustainable energy options, and the planning for renewable energy installations and cost 
effective energy efficiency projects on tribal lands. Between FY 2002 and FY 2008, 93 tribal energy 
projects totaling $16.5 million were awarded on a competitive basis. These projects were leveraged by 
$6.4 million cost-shared by the tribes. 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 2011 


A key area of emphasis is on ways to better leverage existing public and private financing to accelerate 
the deployment of tribal energy projects. The tools developed will increase private sector funding and 
accelerate deployment. These tools will include model contracts, sample project development 
documents, e.g,, power purchase agreements; decision matrices, primers, and checklists; primers on 
business structures and tax implications; and economic and cash flow models. In FY 201 1 the program 
will continue to distribute these tools using HERE website and training sessions. 


Total, Tribal Energy Activities 


6,000 10,000 10,000 


Explanation of Funding Changes 

FY 201 1 vs. 
FY2010 
($ 000 ) 

Tribal Energy Activities 

No change. 0 

Total, Tribal Energy Activities 0 
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Renewable Energy Production Incentive (REPI) 
Funding Schedule by Activity 


Renewable Energy Production Incentive 
Total, Renewable Energy Production Incentive 


(dollars in thousands) 


FY2009 

FY2010 

FY20n 

5,000 

0 

0 

5,000 

0 

0 


Description 

The Renewable Energy Production Incentive (REPI) increases the generation and utilization of 
electricity from renewable energy sources. Initially the program spurred the deployment and continued 
operation of renewable energy facilities by publically owned and not-for-profit utilities. These utilities 
are not eligible for the renewable energy production tax credit available to private companies. 

Benefits 

The recent growth in the size and number of new renewable energy facilities has significantly reduced 
the subsidy per kilowatt-hour of electricity generated. This, coupled with the uncertainty about future 
funding, limits the impact of the program. 


Detailed Justification 


Renewable Energy Production Incentive 


(dollars in thousands) 


FY 2009 


FY2010 


FY20n 


5,000 


The Renewable Energy Production Incentive was created by the Energy Policy Act of 1992, amended in 
2005, to provide financial incentives for renewable energy electricity produced and sold by qualified 
renewable energy generation facilities. Eligible electric production facilities include; 1) not-for-profit 
electrical cooperatives; 2) public utilities; 3) State govenunents; 4) Territories of the U.S., the District of 
Columbia, Indian tribal goverrunents, or a political subdivision within; and 5) Native Corporations. The 
annual incentive payments are based on kilowatt-hours generated and the amount of the Fiscal Year 
appropriation. 

DOE proposed to eliminate this subprogram in FY 2010, recognizing that the incentive value of REPI to 
stimulate deployment has significantly diminished over time as renewable energy technologies become 
more competitive. Additionally, the steadily growing pool of applicants resulted in increasingly smaller 
resources available for individual payouts, given the limited availability of funds to distribute. 

Total, Renewable Energy Production Incentive 5,000 0 0 
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Explanation of Funding Changes 


Renewable Energy Production Incentive 

No change. 

Total, Renewable Energy Production Incentive 
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($ 000 ) 


0 


0 
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Program Direction 
Funding Profile by Category 

(dollars in thousands) 



FY2009 




Current 

FY2010 


FY 2(K)9 Current 

Recovery Act 

Current 

FY20n 

Appropriation 

Appropriation 

Appropriation 

Request 


Headquarters (HQ) 

Salaries and Benefits 

Travel 

Support Services 

Other Related Expenses 

40,677 

2,437 

23,336 

15,302 

11,450 

1,269 

20,172 

4,705 

58,209 

2,626 

20,441 

14,117 

76,628 

2,315 

21,446 

16,646 

Total, Headquarters 

81,752 

37,596 

95,393 

117,035 

HQ Full Time Equivalents 

294 

79 

401 

518 

Golden Field Office (GO) 

Salaries and Benefits 

18,399 

15,548 

19,134 

44,771 

Travel 

687 

514 

697 

653 

Support Services 

7,435 

6,897 

5,424 

5,426 

Other Related Expenses 

4,630 

2,518 

3,818 

3,562 

Total, Golden Field Office 

31,151 

25,477 

29,073 

54,412 

GO Full Time Equivalents 

129 

121 

148 

334 

National Energy Technology Laboratory (NETL) 

Salaries and Benefits 

6,186 

9,702 

7,176 

17,886 

Travel 

189 

142 

374 

180 

Support Services 

7,458 

3,444 

6,990 

8,828 

Other Related Expenses 

884 

3,639 

994 

1,667 

Total, NETL 

14,717 

16,927 

15,534 

28,561 

NETL Reimbursable FTE ^ 

57 

86 

64 

153 

Total Program Direction 

Salaries and Benefits 

65,262 

36,700 

84,519 

139,285 

Travel 

3,313 

1,925 

3,697 

3,148 

Support Services 

38,229 

30,513 

32,855 

35,700 

Other Related Expenses 

20,816 

10,862 

18,929 

21,875 

Total, Program Direction 

127,620 

80,000" 

140,000 

200,008 

Total, HERE Full Time Equivalents 

423 

200 

549 

852 


® Fossil Energy Employees 

^ Excludes $4.0 million transferred to Departmental Administration 
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(dollars in thousands) 



FY2009 




Current 

FY 2010 


FY 2009 Cuixent 

Recovery Act 

Current 

FY 2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Total, NETL Reimbursable FTE 

57 

86 

64 

153 

rotal FTE 

480 

286 

613 

1,005 


Mission 

Program Direction provides funding for Federal employees, contractor staffing, and operational costs 
required for the overall implementation and execution of the Office of Energy Efficiency and Renewable 
Energy (EERE) programs. This funding allows EERE to advance the President’s priorities by enabling 
accelerated research, development, deployment and demonstration of EERE technologies that address 
energy security, economic stability, and the environment with unprecedented transparency, 
accountability and oversight. 

Detailed Justification 


Salaries and Benefits 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


65,262 


84,519 


139,285 


EERE plans to ramp up its Federal workforce to execute, monitor, and evaluate more than 7,000 
active contracts, grants and agreements valued in excess of $4 billion. Due, in part, to residual 
Recovery Act follow-up, reporting and transparency requirements, risk-management, and 
accountability work, the number of transactions is expected to double between FY 2009 and FY 2011. 
This funding supports a base of 613 full time equivalent (FTE) employees, plus an increase of 392 
FTE. This amount includes: Headquarters (-H 17); Golden Field Office (+186); and (+89) 
reimbursable Fossil Energy employees located at NETL, totaling 1 ,005 FTEs. These employees 
provide expertise in implementing and integrating technology programs through comprehensive 
program management, technical assistance and oversight. This request also provides business 
administration expertise in the areas of personnel, budget and financial management, procurement, 
contract administration, legal services, information technology (IT) business systems, and information 
services management. Funding includes an 0MB annual baseline salary increase factor of 1 .014, 
which covers cost-of-living allowances, promotions, within-grade-increases and relocation allowances 
for current and new employees. 

Travel 3,313 3,697 3,148 

Provides necessary travel for proper management and oversight of Federally-funded projects, 
including additional audits and on-site monitoring of new and expanding technology programs. 
Recovery Act formula grants, and weatherization assistance. Conduct frequent, geographically- 
dispersed reviews of Weatherization Assistance and State Energy Program grants. Travel also 
supports expanding international activities necessary to address global climate change and supports a 
number of key bilateral and multilateral initiatives that further DOE’S research, demonstration, and 
deployment goals. This request supports continued work on-site with member countries to develop 
the International Partnership for Energy Efficiency Cooperation and lead the Energy Development for 
the Island Nations initiative. Funding reflects a 5 percent reduction below FY 2009 travel costs. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Support Services 38,229 32,855 35,700 

This funding supports information technology (IT), communications, and network systems, including 
connectivity to separate office building locations, as well as the purchase and installation of desktop 
systems to ensure rapid response capabilities, and accurate reports and analyses, critical for decision- 
making. This funding also supports training, education, safety and health support, facility safeguards 
and security, and computer hardware and software installation, configuration, and maintenance. 
Additionally, this request provides for a 67 percent indirect overhead charge for reimbursable work 
provided by Fossil Energy employees at NETL, which includes business administration (budget and 
financial management, human resources, procurement, etc); administrative assistance to project 
managers; facilities and space management; IT and local-area network operations. 

This funding also supports Reports and Analysis, Management and General Administrative Services 
for project planning, analysis, management, oversight and reporting. These requirements, 
characterized by the increase in accountability and transparency envisioned by Congress and the 
Administration will provide direct support, tools, expertise and services to deliver the additional 
materials specified and to provide the flexibility necessary to respond rapidly, efficiently and 
professionally to the requirements for corporate level planning, evaluation, reporting, analysis and 
administrative services. 


Other Related Expenses 20,816 18,929 21,875 

This request provides for the acquisition of additional office space at Headquarters and the Project 
Management Center for 392 new Federal employees. This category funds the DOE Working Capital 
Fund for activities such as administrative services, rent, automated office support, contract close out, 
telephone services, postage, printing, graphics and similar services, the Forrestal safe havens, shuttle 
bus, logistics support services contract, courier/messenger service, operations, and the on-line learning 
center. Includes funding for GSA rent for the Golden Field Office, as well as supplies and materials 
for both Golden Field Office and NETL, such as computer equipment, hardware, software, licenses, 
and support, utilities, postage, printing, graphics, administrative expenses, and security, plus workers 
compensation, publications, conferences, and reimbursable expenses at NETL. 

Total, Program Direction 127,620 140,000 200,008 
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Explanation of Funding Changes 

FY2011 vs, 
FY 2010 
($ 000 ) 

Salaries and Benefits 

The increase funds 392 additional Federal employees required to advance the +54,766 

Presidential and Secretarial priorities for research, development and deployment of 
EERE programs; business administration; and increased project management, 
evaluation, risk management, accountability, monitoring and oversight. This request 
includes annual baseline salary increase factor of 1 .014, cost-of-living, promotions, 
within-grade-increases, and relocation allowances for new employees. 

Travel 

The decrease reflects a 5 percent reduction below the FY 2009 travel costs. -549 

Support Services 

This increase is a result of additional contract staff and related indirect and overhead +2,845 

costs included in the FY 2010 Appropriation. Support services funds the continued 

enhancement of business information, reporting, analysis, and planning systems and 

their support, as well as associated training, and continues the implementation of 

additional system security enhancements. Includes OMB annual baseline support 

services increase factor of 1,014, 

Other Related Expenses 

The increase is due to plaiming for more workspace in FY 201 1 and the corresponding +2,946 

support systems required for contractor staff, both at Headquarters and at the Project 
Management Centers than provided for in the FY 2010 Appropriation. It also includes 
the OMB aimual baseline other related expenses increase factor of 1 .014. 

Total Funding Change, Program Direction +60,008 
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Support Services by Category 


(dollars in thousands) 


FY2009 

FY20I0 

FY 20U 


Technical Support 




Feasibility of Design Considerations 

1,925 

1,655 

1,798 

Development of Specifications 

2,887 

2,481 

2,694 

System Definition 

1,925 

1,655 

1,798 

System Review and Reliability Analyses 

1,444 

1,241 

1,349 

Trade-off Analyses 

1,237 

1,063 

1,155 

Economic and Environmental Analyses 

825 

709 

770 

Surveys or Reviews of Technical Operations 

1,925 

1,655 

1,798 

Total, Technical Support 

12,168 

10,459 

11,362 

Management Support 




Analyses of Workload and Work Flow 

756 

649 

706 

Directives/Management Studies 

344 

295 

321 

Automated Data Processing 

11,687 

10,044 

10,914 

NETL Reimbursable Overhead Services 

6,673 

5,735 

6,232 

Preparation of Program Plans 

482 

414 

450 

Training and Education 

1,103 

948 

1,030 

Analyses of DOE Management Processes 

413 

355 

386 

Reports and Analyses, Mgt & Gen Admin Services 

4,603 

3,956 

4,299 

Total, Management Support 

26,061 

22,396 

24,338 

Total, Support Services 

38,229 

32,855 

35,700 
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Other Related Expenses by Category 

(dollars in thousands) 


FY2009 

FY2010 

FY 2011 


Other Related Expenses 




Rent to GSA 

1,554 

1,414 

1,522 

Rent to Others 

0 

0 

0 

Communications, Utilities, Miscellaneous 

874 

795 

855 

Printing and Reproduction 

575 

522 

563 

Other Services 

548 

499 

537 

Purchases from Govt Accounts 

408 

371 

399 

Operation and Maintenance of Equipment 

573 

521 

561 

Supplies and Materials 

3,019 

2,745 

2,956 

Equipment 

517 

470 

506 

Working Capital Fund 

12,748 

11,592 

13,976 

Total, Other Related Expenses 

20,816 

18,929 

21,875 
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Program Support 
Funding Profile by Subprogram 

(dollars in thousands) 



FY2009 



FY2009 

Current 

FY 2010 


Current 

Recovery Act 

Current 

FY 2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Program Support 





Planning, Analysis and Evaluation 

10,078 

0 

11,000 

12,094 

Technology Advancement and 

Outreach 

8,079 

0 

11,000 

13,000 

Strategic Priorities and Impact 

Analysis 

0 

21,890 

6,000 

27,000 

Commercialization 

0 

0 

7,000 

10,213 

International 

0 

0 

10,000 

25,000 

Total, Program Support 

18,157 

21,890 

45,000 

87,307 


Public Law Authorizations: 

P.L. 95-91, “Department of Energy Organization Act” (1977) 

P.L. 109-58, “Energy Policy Act of 2005” 

P.L. 110-140, “Energy Independence and Security Act of 2007” 

Mission 

The mission of the Program Support function is to enable the Office of Energy Efficiency and 
Renewable Energy (EERE) to effectively and efficiently achieve program goals (efficient energy use, 
increased energy diversity and security, and greenhouse gas (GHG) reductions through technological 
advances) while supporting DOE’S programs as they fulfill Presidential and Congressional mandates and 
objectives. This is done by providing both forward looking and current, integrated information and 
multidisciplinary analysis to inform decisions for portfolio choices, levels of investment and increased 
market adoption of innovative EERE based processes, individual technologies, and energy systems that 
will result in large scale national adoption at a significantly accelerated pace. 

Benefits 

The Program Support function advances Presidential and Congressional objectives in clean and secure 
energy, economic prosperity, GHG mitigation, and science and discovery. EERE implements a diverse 
portfolio of programs with a significant array of distinct purposes and requirements. Providing decision- 
makers, the private sector and the public with quality integrated independent analysis informs strategic 
investment and supports portfolio investments that allow EERE to effectively partner and leverage to 
achieve goals and meet external requirements at the scale and pace needed to achieve Presidential and 
Congressional energy related goals. Program Support activities provide best-in-class, strategic, 
performance-based management processes, outreach and products. These processes and products allow 
both internal and external EERE stakeholders to maintain awareness of, and make informed decisions 
based on, analysis and information about issues affecting EERE goals, operations, planning and program 
progress. EERE will continue to coordinate, consolidate and fund corporate-level activities via this line 
item to improve their integration, functionality, productivity, management, and transparency. 
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Planning, Analysis and Evaluation 
Funding Schedule by Activity 


(dollars in thousands) 

FY2009 

1 FY2010 

FY2011 


Planning, Analysis and Evaluation 

10,078 

11,000 

12,094 

Total, Planning, Analysis and Evaluation 

10,078 

11,000 

12,094 


Description 

Planning, Analysis, and Evaluation (PAE) provides DOE and HERE senior and program management 
with timely, high quality, and program independent analyses that is guided, managed and integrated to 
inform portfolio, program and budget formulation decisions. PAE also manages EERE-wide requests 
and requirements from the Government Performance and Results Act (GPRA), the Office of 
Management and Budget (OMB), legislation and other departmental and external Administration 
authorities that demand coordination or integration. PAE develops corporate approaches, capacity and 
technical resources for planning, analysis, and evaluation that inform and improve the EERE portfolio 
and enable effective collaboration and implementation of strategic management at the Federal and 
Departmental level (e.g. EPA, HUD, CFO, PI, and SC) which enables EERE to most productively 
advance DOE’s goals. 

Benefits 

PAE supports science, discovery, innovation and clean energy by providing credible, reliable and 
independent insight and feedback necessary to develop, direct, defend and manage EERE’s budget 
portfolio to those goals at all decision making levels. PAE, in concert with the Strategic Priorities and 
Impact Analysis (SPIA) and the Commercialization subprograms, plans, establishes, maintains and 
corporately implements the methods, information base, and standards for portfolio planning and policy 
analysis, budget formulation, performance management and evaluation. The PAE subprogram provides 
direct expertise and management, and funds activities that provide technical, economic, and policy 
analyses and support for strategic and multi-year planning, performance and budget integration, GPRA 
benefit estimation, and scenario analysis for all DOE Energy Efficiency (EE) and Renewable Energy 
(RE) programs. PAE provides core estimates of integrated benefits generated by the EERE technology 
and deployment portfolio and provides means for selecting the most cost-effective technology portfolio 
and policy options both domestically and globally. These estimates provide the substance of the benefits 
sections in the overview and program budget chapters. Each of these activities is central to achieving 
the goals of the Administration and key to ensuring the effective management of EERE. Each activity 
also informs decisions on the optimal allocation of resources among the EERE programs and provides 
key information that enables senior management and the technology programs to select portfolios and 
pathways that will most effectively and productively advance DOE’s economic, environmental, energy 
security, and management excellence goals. 
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Detailed Justification 


Planning, Analysis and Evaluation 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


10,078 


11,000 


12,094 


PAE delivers management support through planning, analysis and evaluation activities by providing 
technical support staff that respond to external inquiries and requirements. PAE’s planning efforts 
focus on improving program planning and developing EERE-wide approaches to strategic and multi- 
year program plaiming and portfolio analyses. A key component of PAE’s efforts is to work with the 
programs to develop multi-year plans linking DOE’s Strategic Plan to a program’s performance 
management, Joule and activity targets. PAE’s planning and analysis activities seek to improve the 
understanding, methodology, treatment, representation and application of benefits, risk, and 
uncertainty, and to help advance Planning Budget-Performance Integration. 

PAE’s analysis activities focus on providing forward-looking and current multidisciplinary cross-cutting, 
multi-program, and integrated technical and market analysis to inform EERE corporate and program 
budget decisions and to meet the requirements of the GPRA. PAE’s approach to integrated analysis 
includes a focus on developing open, transparent, well-documented, and peer-reviewed assumptions and 
analysis methods for estimating the expected energy, economic, and environmental benefits of the EERE 
portfolio as planned, as well as with policy, options and alternative scenarios. 

EERE is continuing to work with 0MB, the National Academy of Sciences (NAS), and other DOE 
applied R&D offices to provide increasingly comparable estimates of the potential impacts of each 
program’s investments and to move effectively and practically to incorporate the Benefits Analysis 
framework recommendations developed by the NAS. 

PAE also develops and maintains independent, objective analytical capabilities to assess externalities, 
answer senior management questions, better account for technical risk and uncertainty, and examine how 
benefits change under different future scenarios. As required by 0MB, PAE is working with EERE 
programs and other applied energy R&D programs to prepare benefits projections using common 
baselines, assumptions, and methods. 

PAE’s evaluation component works with the programs to proactively address performance 
management requirements and to prepare EERE’s submissions for integrated performance reporting 
such as required by 0MB and the Recovery Act. PAE’s evaluation team also provides a full range of 
evaluation technical assistance, processes, and tools to help senior management and programs monitor 
and measure success, increase program effectiveness, and meet OMB requirements for objective and 
independent assessment. 

Total, Planning, Analysis and Evaluation 10,078 11,000 12,094 


Energy Efficiency and Renewable Energy/ 

Program Support/ 

Planning, Analysis and Evaluation Page 459 FY 2011 Congressional Budget 


54928A 


3/15/2010 




1369 


Explanation of Funding Changes 


Planning, Analysis and Evaluation 

Increase will be used to expand and more effectively integrate program analysis into 
decision making processes to ensure more informed decisions based on increased 
program evaluation, economic analyses and strategic planning. 


FY 201 1 vs. 
FY2010 
($ 000 ) 


+1,094 


Total Funding Change, Planning, Analysis and Evaluation 


+ 1,094 
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Technology Advancement and Outreach 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 


FY 2010 


FY2011 


Technology Advancement and Outreach 


8,079 11,000 13,000 


Total, Technology Advancement and Outreach 


8,079 11,000 13,000 


Description 

Public information, technology awareness and outreach activities in HERE are carried out by the Office 
of Technology Advancement and Outreach (TAO). TAO communicates the EERE mission, program 
plans, accomplishments, and technology capabilities to a variety of stakeholder audiences including 
Congress, the public, educational institutions, industry, and other government and non-government 
organizations (NGOs). 

The TAO subprogram coordinates and manages efforts to make all of EERE’s work and results known 
to the public and provides a regular, consistent outreach mechanism that keeps EERE stakeholders 
apprised of corporate issues and technology opportunities. This corporate and programmatic product 
development technical assistance contributes both to the EERE programs’ deployment goals and to E- 
govemment initiatives to make government more transparent and accessible to the public. 

Benefits 

TAO provides strategic communications and outreach support for EERE’s scientific and technology 
achievements. TAO manages and creates public engagement tools and products that keep stakeholders 
advised of the status of EERE programs and technologies, the impact of policy options on the 
development and adoption of these technologies, and the potential contribution of the adoption of 
emerging technologies to DOE’s economic, environmental, and energy security goals. By educating the 
public about clean energy TAO helps raise awareness, overcome technology barriers, and speed 
adoption of new technologies. This contributes both to the EERE programs’ deployment goals and to 
E-govemment initiatives to make government more transparent and accessible to the public. To 
accomplish these objectives, TAO ensures information is available to the general public and other 
stakeholders through web-based and toll-free telephone services. Through partnerships with industry, 
State and local governments, and non-government organizations (NGOs), TAO also produces and 
disseminates documents in both English and Spanish to educate homeowners on energy saving 
techniques and technologies. TAO provides timely and relevant information to help consumers make 
informed energy choices to reduce energy use, demand and associated costs. TAO leverages public 
corrununication assets to raise public energy awareness and improve energy use behaviors by providing 
unbiased, decision-quality information and education to inform public and private energy decisions. 
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Detailed Justification 


Technology Advancement and Outreach 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


8,079 


11,000 


13,000 


TAO will manage and continually update the HERE website and expand mechanisms for electronic 
outreach. In the ever-changing world of web-based communications, TAO will work to deploy the 
latest effective approaches to proactively promote energy efficiency and renewable energy. This 
effort will require new technology methods and ongoing upgrades of content and server technology. 
EERE may coordinate parts of its outreach efforts with other government agencies, such as NSF, and 
share assets and tools as appropriate to promote energy efficiency and renewable energy. 

TAO maintains a catalogue of all EERE information products, including publications, CDs, and 
analytic tools, and makes that information available online. TAO will leverage the resources of other 
agencies by promoting collaborations between State, Federal and local entities to promote alternative 
energy sources and energy efficiency and provide interactive technology online to educate consumers 
in the use of these technologies. 

TAO will support the dissemination of information on energy efficiency and renewable energy 
technologies, by seeking additional partnerships with corporations, trade associations, other 
government agencies and NGOs to promote EERE technologies and leverage resources to deploy 
those technologies. 

TAO supports public information efforts focused on improving awareness of energy efficiency. TAO 
will seek out high-impact events and opportunities to educate the general public on renewable energy 
and efficiency technologies, both online and in person. By engaging the public through exhibitions, 
community associations, and stakeholder events, TAO will help to foster an energy literate population 
through such mechanisms as streaming video, and user friendly capabilities. 

TAO operates the EERE Information Center, a “one-stop,” centralized information center that 
provides information to the general public and other stakeholders through web-based and toll-free 
telephone services. The Information Center currently handles approximately 27,000 phone inquiries 
annually, and mails and distributes more than 370,000 publications per year. With continued demand 
growth for these services, TAO will continue to produce and disseminate documents in both English 
and Spanish to educate homeowners on energy savings techniques and technologies. 


Total, Technology Advancement and Outreach 8,079 11,000 13,000 
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Explanation of Funding Changes 


Technology Advancement and Outreach 

Additional funding will improve web-integration, upgrade equipment, and 
correspondence, information dissemination, and public outreach capabilities to keep 
up with the rising interest in energy efficiency and renewable energy technologies 
and deployment activities. 


FY 2011 vs. 
FY2010 
($ 000 ) 


- 1 - 2,000 


Total Funding Change, Technology Advancement and Outreach 


- 1 - 2,000 
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strategic Priorities and Impact Analysis 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 


FY2010 


FY 201 1 


Strategic Priorities and Impact Analysis 
Total, Strategic Priorities and Impact Analysis 


0 6,000 27,000 

0 6,000 27,000 


Description 

FY 2011 funding will support existing and new priority cross-cutting analysis tasks, promote innovative 
strategies for market adoption, and demonstrate the benefits of integrated application of clean energy 
technologies and policies to maximize energy savings and GHG emission reductions. The subprogram 
distils key conclusions from analysis on clean energy technologies, provides quality control, and meets 
emerging Administration analytical priorities. Following DOE-wide direction, these activities draw 
input and expertise from the National Laboratories, HERE programs, and other quality independent 
somces and refine the material into integrated products that complement technology-specific analyses 
completed by EERE programs. The results of the work are communicated to DOE and EERE 
management to guide decisions, to the EERE programs to directly inform technology decision-makers, 
and to external stakeholders to enable them to advance DOE’s strategic priorities. Technical staff 
coordinates regularly with relevant EERE programs. Efforts are carried out consistent with an office- 
wide methodology and are coordinated with the EERE Planning, Analysis, and Evaluation group, the 
Department’s Office of Policy and International, Office of Science, ChiefFinancial Office, and the 
National Laboratories. 


Benefits 

The Strategic Priorities and Impact Analysis (SPIA) subprogram conducts analyses to provide a clear 
picture of how the sum of EERE’s parts, practices and policies can contribute to solutions as a whole. 
Analytical products inform development of pathways to meeting the Nation’s clean energy and GHG 
reduction goals and technology deployment at a scale never before achieved. This subprogram enables 
better understanding of how science and technology supported by EERE can drive economic recovery 
and growth, improve energy security, and reduce harmful emissions. Work is conducted at a cross- 
cutting level by analyzing the work of all EERE programs within an integrated, credible and 
independent forum. This approach directly applies to solving the problems identified in EERE’s core 
mission goals: climate, sustainability, energy security, and economic prosperity. A variety of 
independent, analytical products are developed each year to address these highly interrelated issues, 
which inform the alternative pathways to achieve the national and international potential of all EERE’s 
RDD&D projects. The nature of the energy challenges facing the U.S. requires close DOE and SPIA 
collaboration with programs across the Federal, State, local, and international governments and with 
academia, industry, and NGOs. The same foundation of unbiased, quality information created and used 
by EERE to make decisions is made available to external stakeholders to inform policy decisions at all 
levels of government, as well as to facilitate private investment to promote the rapid adoption of clean 
energy technologies in the marketplace. 
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Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


Strategic Priorities and Impact Analysis 0 6,000 27,000 

Strategic Priorities and Impact Analysis activities include but are not limited to the following areas: 

Climate and carbon analysis supports DOE and EERE analysis in understanding the interactions between 
carbon mitigation objectives and EE and RE technologies, as well as provides technical support. A more 
informed analytic basis for impacts of EERE technologies relative to their contribution to climate 
mitigation strategies at the national level informs DOE’S approach to evaluating near and longer term 
objectives for low carbon initiatives that may incorporate multiple EERE technologies. Activities use 
existing tools to conduct assessment of the carbon mitigation potential of EE and RE technologies under 
alternative policy scenarios to support the global climate change dialogue, including scenario analysis with 
integrated assessment models. Analysis is coordinated with DOE to address the impact of proposed 
climate change policies and legislation on the RD&D and commercialization of RE and EE technologies, 
including understanding the interaction of carbon-specific instruments with existing incentives. The 
climate change analytic activities and technical support for FY 201 1 will expand upon the efforts of FY 
2010 to reflect the requirements of proposed U.S. legislation and increased international engagement. 

Market and financial analyses improve the understanding of implications of supporting markets, industries, 
and critical materials for EE and RE technology deployment. Market analysis addresses up-to-date market 
data relevant to EERE's technologies and makes this information available to DOE and EERE senior 
management for use in speeches, testimony, briefings and presentations. Work includes analysis of EE and 
RE technology financing structures, assessment of project financing tools and assumptions, identification of 
supply chain bottlenecks, and implementation of a renewable financing web portal. A systematic 
methodology, data and tools for analyzing target market conditions and developing near-term technology 
deployment projections for EE and RE technologies is implemented, including implications for 
manufacturing and supporting industries. Critical information about target markets and discussions of key 
recent and emerging developments in the target markets is compiled and easily accessible. 

Energy policy analysis analyzes and reports on EE and RE policy and legislative proposals. The energy 
policy work incoiporates collaboration with DOE’s Office of Policy and International Affairs on supporting 
model development and analysis in support of clean energy rulemaking. Multi-model analyses of key types 
of policy options are conducted including exploring sensitivity to key assumptions to characterize the 
associated outcome. This task area continues to develop new and strengthen existing models to support near 
term policy analyses. This area also includes developing an understanding of the implementation and 
impacts of R&D based tax credits. 

Energy systems analysis provides understanding of the decision process and basic motivations of various 
energy market participants to broaden the characterization of EE and RE technologies and markets within 
energy models beyond technology cost and performance. Analytic products, tools, and methodologies to 
support EERE’s integrated approach to energy systems will continue to be refined and implemented. 

Seminal studies of complex issues require engaging the capabilities of multiple institutions to deliver 
comprehensive, unassailable results. Analysis provides understanding of the implications of EE and RE 
technology deployment, markets, and enabling policies on the broader U.S. economy in terms of the Gross 
Domestic Product (GDP) enhancement and job creation. In order to enable widespread deployment of 
renewable electricity, efficiency, and transportation technologies, this task includes analysis of different 
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(dollars in thousands) 


FY2009 


FY 2010 


FY2011 


options for surmounting known barriers to the development of physical infrastructure and consideration of 
different concepts of the Federal role and regulatory regimes with respect to energy related infrastructure. 


Data and analysis foundation and dissemination focuses on strengthening the value of EERE’s cross-cutting 
data and analysis by reducing the “noise to signal” ratio in publicly available data and analytic results 
regarding EE and RE resources, technologies, and markets. This process involves developing peer-reviewed 
data resources, providing access to the data and results using state-of-the-art information visualization tools, 
and making HERE analysis results more broadly available through publication in peer-reviewed journals and 
improved communication of results The approach is based on best practices from all industry and 
laboratory sources. For major analysis products, this task area: develops key insights relevant to various 
stakeholder groups, including policymakers; identifies how results compare with and integrate the existing 
body of knowledge for the subject area; suggests how results could be used to inform program planning for 
relevant HERE programs; and recommends follow-on analysis as appropriate. 

Leveraging its analytical and strategic planning expertise, the subprogram will support Departmental efforts 
to help emerging economies develop a portfolio of clean energy technologies and establish a low-carbon 
growth plan. This initiative is integral to positioning the U.S. as a global leader in the development and 
deployment of clean energy technologies needed for a sustainable energy economy. 


The effort will have a special focus on a systems approach for electrification that is clean, efficient, secure, 
reliable and resilient. DOE will develop portfolio planning and analytical tools that help emerging 
economies plan for expanded electrification and introduce clean energy technologies into growing markets. 
These plans will provide opportunities for U.S based companies to offer the goods and services needed by 
emerging economies to meet their clean energy needs. DOE experience with technology adoption in 
emerging economies indicates that successful efforts come from technical assistance and the provision of 
tools built from DOE and National Laboratory expertise. DOE will also leverage academic expertise by 
supporting university partnerships and virtual centers of excellence for clean energy technology RD&D, 
commercialization, and policy development. Prior examples include the Low-Carbon Commimities of the 
Americas Initiative, announced by Secretary Chu in June, 2009. 

Specific efforts will include: completing state of the art resource assessment, including inventories of 
population, grid, and buildings; engaging with international “community of practice” to complete 
comprehensive technical characterization of technology options and pathways; engaging and helping build 
systems analysis capabilities using global best practices; engaging and building expertise in efficiency, 
renewable energy, clean energy markets, financing and policy through expert exchanges; and providing 
key technical assistance and access to financial information to help spur project development. The 
subprogram will use existing partnerships and organizations, such as the International Partnership for 
Energy Efficiency Cooperation and the International Energy Agency, as much as possible to leverage 
existing expertise. 


Total, Strategic Priorities and Impact Analysis 0 6,000 27,000 
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Explanation of Funding Changes 


Strategic Priorities and Impact Analysis 

The increase supports Presidential and Secretary priorities and ensures that decision- 
making necessary to meet those priorities is thoroughly informed by unbiased 
analysis. The increased focus on EE and RE technologies as a solution to climate 
change requires a proportionate increase in analytical preparation. Cross-cutting 
projects previously supported by all EERE programs are incorporated within this 
subprogram, providing enhanced coordination and value. The increase also 
incorporates the Low-carbon Energy Systems project, directly leveraging EERE and 
SPIA’s analytical expertise to help meet climate goals set out at Copenhagen. 


FY2011 vs. 
FY2010 
($ 000 ) 


+21,000 


Total Funding Change, Strategic Priorities and Impact Analysis 


+21,000 
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Commercialization 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY2010 

FY20n 


Commercialization 

0 

7,000 

10,213 

Total, Commercialization 

0 

7,000 

10,213 


Description 

The mission of the Commercialization subprogram is to increase the speed and scale of the market 
penetration by EE and RE technologies borne out of EERE’s investments in its National Laboratories. 
This funding will support new and existing priority corporate needs that were previously supported 
through multi-program collaborations. The consolidation at the corporate level enhances overall 
efficacy and more readily enables economies of scale and scope to enhance the return on research 
investment in promising clean energy technologies. 

Benefits 

The Commercialization subprogram is working to bring the benefits of taxpayers’ investment in R&D, 
particularly from National Laboratories to the market. Identifying technologies to license and matching 
them with market needs and private sector opportunities has traditionally been a substantial barrier for 
investors and commercial partners. This activity will accelerate public benefit of EERE-fiinded 
intellectual property and realize public value for the American taxpayer investment. Involving the large 
scale private sector investment bridges gaps which speeds and broadens the application of the HERE 
portfolio. 

The subprogram focuses on the gap between the time and money needed to go from the initial 
technology invention to product market penetration i.e. “the valley of death.” This time lag and revenue 
need impedes commercialization of many EERE energy technology and system innovations. 
Commercialization activities develop and manage initiatives to transfer technologies developed in the 
DOE National Laboratories to commercial applications that will enhance national energy security and 
environmental quality while increasing the productivity of the U.S. economy and new jobs. These 
activities serve as EERE’s primary connection to private-sector financial markets, ranging from venture 
capital and private equity to institutional and corporate investment firms. Efforts focus on accelerating 
commercialization of EERE technologies and interfacing with financial markets, while supporting all 
EERE programs in their direct commercialization activities. Through this linkage, work on 
commercialization provides an enhanced opportunity for all EERE technologies to address DOE’s 
strategic priorities. Movement from RD&D to commercialization makes the realization of technology 
benefits possible. 
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Detailed Justification 


Commercialization 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


0 


7,000 


10,213 


Commercialization entails both accelerating National Laboratory technologies into the marketplace as 
well as growing American markets generally for efficiency and renewable technologies. The 
individual initiatives seek to increase the flow through the product pipeline to the market by enhancing 
the awareness of market relevance earlier in the Laboratory development process. Commercialization 
thus enhances both market the supply side and the demand side of high-impact innovation. All efforts 
carry the added benefits of maximizing energy savings, reducing carbon emissions, and enhancing 
national security through the primary focus of interfacing with the capital markets. 

Commercialization will create substantive links that create measurable economic value among the 
scientific and financial communities. Several initiatives are designed to specially draw out individual 
technologies from the National Laboratories, including: Entrepreneur in Residence (EIR), Technology 
Commercialization Showcase (TCS), and the Technology Commercialization Fund (TCF). 

EIR allows individual venture capital firms to competitively bid for a one year slot at one of the 
National Laboratories selected by the Secretary. Each firm is given one year to mine the technology 
available for licensing in that Laboratory, with firm constraints driven by existing CRADAs, Federal 
work, and Flomeland Security access restrictions. The firms then name an individual to spend one 
year at the Laboratory to identify promising technologies for market readiness and build the associated 
business case. 

TCS, held at least annually at DOE headquarters in Washington, D.C., asks representatives from 
across EERE Programs and National Laboratory Technology Transfer Offices to present to a broad 
and diverse representation of the financial community for their technologies that may have market 
interest. 

TCF funds are competitively awarded to National Laboratory Technology Transfer Offices in order to 
forge cost-sharing relationships to mature individual technologies. The TCF poises DOE as the 
limited partner of a venture capital firm. TCF is competitively awarded to National Laboratory 
Technology Transfer Offices with the express purpose to undergo a stage-gated process to select 
technologies for licensing with a 50/50 cost-share with industry. The TCF will enable the launch of an 
estimated 10 new commercial licenses by 2012. 

Commercialization activities will also leverage resources already dedicated in National 
Laboratories and within EERE programs’ industry partners to lay out pathways for market launch 
and growth. This will entail writing technology summaries and business plans, evaluating 
technologies for stage-gate review, and connecting manufacturers with private capital and National 
Laboratory resources. In addition, a pilot program will be initiated to incentivize National 
Laboratories to secure more licensing agreements with industry. Metrics to demonstrate results and 
additional capital leveraged such as the number of licenses granted will be established, monitored, 
and reported. 

Total, Commercialization 0 7,000 10,213 
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Explanation of Funding Changes 


Commercialization 

The FY 201 1 increase in Commercialization funding will expand FY 2010 activities 
consistent with Administration priorities. The focus will be on necessary 
improvements and upgrades to the National Laboratory technology portal, increasing 
the usefulness and relevance for government and external stakeholders. 

Total Funding Change, Commercialization 
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International 

Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 


International 

0 

10,000 

25,000 

Total, International 

0 

10,000 

25,000 


Description 

The International subprogram coordinates a variety of international initiatives, partnerships, and events 
that promote greater understanding and utilization of renewable energy (RE) and energy efficiency (EE) 
technologies worldwide. The goals of the International subprogram are to advance EERE’s mission 
globally by promoting U.S. energy security, economic goals and work against global climate change; to 
accelerate clean energy innovation and cost reductions; and to transformer and EE markets in key 
developing countries. Making use of public-private partnerships wherever possible, EERE aims to 
advance these goals through cooperative RD&D, market transformation, and assessments of global clean 
energy potential. EERE implements these activities through cooperative agreements (such as MOUs) 
with other countries on bi- and multi- lateral bases, and through partnerships with key international 
institutions. The subprogram leverages DOE’s technical expertise, activities, and relationships to make 
a significant and sustainable impact in addressing climate change, enhancing U.S. energy security and 
economic vitality, and building product infrastructure knowledge necessary for the domestic economy. 
The subprogram also addresses climate change through three approaches: 

• Leveraging U.S. investments through bilateral and multilateral R&D partnerships to accelerate 
RE and EE technology innovation; 

■ Assisting key countries (China, India, Brazil and regional efforts) in strengthening policies, 
standards and programs that lay the groundwork for accelerated deployment of RE and EE 
technologies; and 

• Developing and maintaining tools, data, and analysis to support decision-making around clean 
energy such as comprehensive data on technology costs, environmental and economic impacts, 
market potential, policy impacts, and analytic tools. 

These policies and standards help mobilize large-scale international clean energy investment (including 
enhanced investment by U.S. firms), leverage U.S. investments with partner country resources and 
market transformation actions, and support for international donors and private firms for maximum 
impact. Analyses include: life-cycle costs and environmental and economic impacts; market potential 
and penetration scenarios for different world regions and major countries; status of policies and data on 
policy impacts and best practices; and data on clean energy investment trends and drivers. 
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In close coordination with the DOE Office of Policy and International Affairs (PI), EERE will continue 
to partner with other DOE offices, other U.S. agencies, and the private sector to implement market 
transformation partnerships, R&D partnerships, and to conduct analyses relating to RE and EE potential, 
costs, and lifecycle emissions. 

Benefits 

EERE’s International Subprogram seeks to achieve three objectives; 

• Advance U.S. global climate change, energy security and economic goals: A primary driver for 
international clean energy cooperation is to accelerate reductions in global GHG emissions and 
effectively engage developing countries in meaningful climate change programs in support of the 
UNFCCC. Partnerships with developing countries advance deployment of clean energy 
technologies and achieve substantial, measurable environmental impacts on GHG emissions and 
related sustainability factors. Commercialization of these technologies leads to diversification of 
U.S. energy supplies, thereby improving energy security. Providing access to clean energy in the 
developing world enhances local and regional stability through improved living standards. EERE 
investments in diverse clean energy technologies set the stage for development of a robust clean 
energy export market in the U.S. with commensurate employment and related economic effects.^ 

■ Accelerate clean energy innovation and cost reductions: Through partnerships with other countries 
at the cutting edge of clean energy R&D, EERE will leverage DOE resources to accelerate 
development and cost reductions for EE and RE technologies. These partnerships can serve as a 
force multiplier in more rapidly achieving EERE’s RD&D technical and cost goals. 

• Transform EE and RE markets in key developing countries: Rapidly growing countries like China, 
India and Brazil are constructing power plants, commercial buildings, industrial facilities and 
housing at an unprecedented rate. Priming markets and building capacity in these countries through 
policy support, developing codes and standards, and addressing technology product reliability will 
help this development occur with the cleanest energy profile possible. These activities also generate 
market pull for EE and RE technologies, which can be met with U.S. clean energy exports. 


” “Strengthening U.S. Leadership of International Clean Energy Cooperation: Proceedings of Stakeholder Consultations.” 
NREL. Report Number: NREL/TP-6A0-4426 1 . December 2008: http://www.nrel.gov/docs/fy09osti, '4426 1 .pdf 
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International 


Detailed Justification 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


0 


10,000 


25,000 


Market Transformation Partnerships with Key Developing Countries : HERE will engage government 
agencies, technical institutes, and the private sector in China, India, Brazil, and other targeted countries 
to assist in the adoption of EE and RE market enabling policies and programs; implement demonstration 
and deployment projects; and attract investment and business partnerships. HERE will also play a lead 
role in key multilateral initiatives to accelerate market penetration of EE and RE technologies, such as 
the Major Economies Forum, the Energy and Climate Partnership of the Americas, and the International 
Partnership for Energy Efficiency Cooperation. HERE may also support regional programs to advance 
EE and RE use in Afiica, the Middle East, and the newly independent states such as those of the former 
Soviet Union and could support focused work in other countries of strategic importance. 

EERE’s existing Market Transformation activities focus on promoting best practices for building and 
industrial plants, the large-scale deployment of RE resources, and in advancing high-efficiency vehicles. 
EERE will also work to expand efforts to deploy clean energy technologies on islands through the 
Energy Development in Island Nations initiative. 

Research. Development, and Demonstration Cooperation: EERE will continue partnering with other 
countries that play a lead role in RD&D of advanced EE and RE technologies and systems to leverage 
resources and expertise to accelerate the progress of R&D. This will include multilateral cooperation 
through the International Energy Agency and other bodies and bilateral partnerships with key 
Organization for Economic Cooperation and Development countries, Israel, and major emerging 
economies (e.g. China, India, Brazil). Cooperation will focus on non-competitive topics where 
international partnerships can serve as force multipliers to more rapidly achieve EERE’s technology 
RD&D goals. 

Specific examples of EERE bilateral relationships include: 

■ China: Work conducted under the Strategic and Economic Dialogue (S&ED), the Energy 
Efficiency Action Plan, and the U.S.-China Renewable Energy Partnership includes cooperation 
on building and industrial efficiency, electric vehicles, biofuels, wind, and solar energy, as well 
as joint R&D through the U.S.-China Clean Energy Research Center; 

• Brazil: Focuses on the development of advanced biofuel technologies and methodologies for 
conducting economic and sustainability analyses and new cooperation on energy efficiency and 
renewable energy; 

■ India: Collaboration through the U.S.-India Energy Dialogue as well as through the new Indo- 
U.S. Clean Energy Research and Deployment Initiative (CERDI) 

■ Canada: Cooperation continues through the U.S.-Canada Clean Energy Dialogue; work includes 
collaboration on energy efficiency, biomass, and clean vehicles R&D; and 

■ Israel: Collaborative research includes solar energy, electric vehicle and plug-in electric vehicle 
battery technologies, and biofuel production and use. 

■ Russia: Activities in support of the MOU between the DOE and the Russian Ministry of Energy. 


Energy Efficiency and Renewable Energy/ 

Program Support/International Page 473 FY 201 1 Congressional Budget 


54928A 


3/15/2010 



1383 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


Global Enerev Assessment . On a strategic basis, HERE will continue teaming with other 
international institutions in conducting and disseminating assessments of EE and RE technical and 
market potential, life cycle emissions and costs; and policy, technology transfer, and financing best 
practices. Such assessments are conducted in partnership with the Intergovernmental Panel on 
Climate Change, the lEA, U.N. Agencies, and other countries. EERE will also continue to support 
broad use of EE and RE energy analysis and decision tools that can inform government and industry 
policy and investment decisions. The subprogram also supports the application of these tools to 
support design and implementation of low carbon clean energy growth strategies in developing 
countries. 


Total, International 


0 10,000 25,000 


International 


Explanation of Funding Changes 


FY2011 vs. 
FY 2010 
($000) 


Increased funding will support new Presidential and Secretarial initiatives focused on 

global technology deployment and climate change mitigation. Examples of new 

activities include the China and India Clean Energy Research Centers and programs 

launched under the Major Economies Forum (MEF). In addition, expanded funding 

will provide EERE with resources to support increased activity through a variety of 

regional partnerships, such as the Asia-Pacific Economic Cooperation (APEC), the 

Energy and Climate Partnership of the Americas (ECPA), Energy Development in 

Island Nations (EDIN), and a regional energy platform for Afnca. Additional 

funding will support a greatly increased level of effort under bilateral partnerships 

with countries such as China, India, Russia, Brazil, Canada, and Argentina that will 

continue to advance EE and RE technology RDD&D throughout the world. t-l 5,000 


Total Funding Change, International 


-l-l 5,000 


Energy Efficiency and Renewable Energy/ 

Program Support/Intemational Page 474 FY 2011 Congressional Budget 


54928A 


3/15/2010 





1384 


Congressionally Directed Projects 
Funding Profile by Subprogram 


(dollars in thousands) 


FY2009 


FY 2010 


FY2011 


Congressionally Directed Projects 228,803 292,135 0 

Description 

The Energy and Water Development and Related Agencies Appropriation Act, 2010 included 295 
congressionally directed projects within the Office of Energy Efficiency and Renewable Energy. 
Funding for these projects was appropriated as a separate funding line although specific projects may 
relate to ongoing work in a specific programmatic area. 

Detailed Justification 


(dollars in thousands) 

FY 2009 

FY2010 

FY2011 


Congressionally Directed Projects 





21st Century Renewable Fuels, Energy, and Materials Initiative 
(MI) 

0 

1,250 

0 


A123 Systems Large Format Nanophosphate Batteries for Solar 

Energy Storage (MI) 

0 

1,000 

0 


Alternate Fuel Cell Membranes for Energy Independence at the 
University of Southern Mississippi (MS) 

952 

0 

0 


Adaptive Liquid Crystal Windows (OH) 

952 

0 

0 


Advanced Automotive Fuels Research, Development, & 
Commercialization Cluster (OH) 

0 

1,000 

0 


Advanced Battery Manufacturing (VA) 

0 

200 

0 


Advanced Engineered Rapidly Deployable Manufacturing Methods 
and Materials for Environmentally Benign and Energy Efficient 
Housing (VA) 

476 

0 

0 


Advanced Power Batteries for Renewable Energy Applications 
(PA) 

351 

0 

0 


Advanced Power Cube for Wind Power and Grid Regulation 

Services (PA) 

0 

500 

0 


Agri-business Energy Independence Demonstration (NY) 

0 

80 

0 


Alabama Institute for Deaf and Blind Biodiesel Project Green (AL) 

0 

300 

0 


Algae Biofuels Research (WA) 

0 

2,000 

0 


Algae to Ethanol Research and Evaluation (NJ) 

0 

750 

0 


Algal-based Renewable Energy for Nevada (NV) 

714 

800 

0 


Alternative and Unconventional Energy Research and Development 

0 

10,000 

0 
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(dollars in thousands) 

1 FY 2009 

FY 2010 

FY2011 


■ 

(UT) 

Alternative Crops and Biofuels Production (OK) 

285 

0 

0 

■ 

Alternative Energies Workforce Applications Education and 

Training Program (OH) 

952 

0 

0 

■ 

Alternative Energy Engineering Technology (VA) 

95 

0 

0 


Alternative Energy for Higher Education (NE) 

1,142 

0 

0 


Alternative Energy School of the Future (NV) 

1,189 

1,200 

0 


Alternative Energy Training Institute (CA) 

0 

500 

0 


Alternative Fuel Bus Project, Schaghticoke, NY (NY) 

0 

300 

0 

■ 

Anaerobic Digester and Combined Heat Power Project (MO) 

571 

0 

0 


Anchorage Regional Landfill (AK) 

714 

0 

0 


Arm Arbor Wind Generator for Water Treatment Plant (MI) 

952 

0 

0 


Anti-idling Lithium Ion Battery Program (CA) 

952 

0 

0 


Atlanta International Terminal LEED Certification (GA) 

476 

0 

0 


Auburn University Bioenergy and Bioproducts Laboratory (NY) 

951 

0 

0 


Auburn University, Biomass to Liquid Fuels and Electric Power 
Research (AL) 

0 

1,500 

0 


Bayview Gas to Energy Project (UT) 

0 

1,000 

0 


Ben Franklin Technology Partners - Clean Technology 
Commercialization Initiative (PA) 

951 

500 

0 


Bexar County Solar Collection Farm and Distribution System (TX) 

476 

1,000 

0 


Bio Energy Initiative for Coimecticut (CT) 

0 

1,500 

0 


Biodiesel Blending (WI) 

0 

600 

0 


Bio-diesel Cellulosic Ethanol Research Facility (FL) 

951 

0 

0 


Biodiesel Feedstock Development Initiative (MO) 

0 

1,000 

0 


Biodiesel Production from Grease Waste (CA) 

0 

250 

0 


Bioeconomy Initiative at MBI International (MI) 

476 

0 

0 


Bioenergy Demonstration Project: Value-Added Products from 
Renewable Fuels (NE) 

1,903 

0 

0 


Bioenergy/Bionanotechnology Projects (LA) 

0 

500 

0 


Biofuel Micro-refineries for Local Sustainability (TN) 

0 

500 

0 


Biofuels Campus for Accelerated Development (NC) 

0 

500 

0 


Biofuels Development at Texas A&M (TX) 

951 

0 

0 


Biofuels Research and Development Infrastructure (WA) 

476 

0 

0 


Biofuels Research Laboratory (KT) 

0 

1,000 

0 


Biofuels, Biopower and Biomaterials Initiative (GA) 

0 

1,250 

0 


Biogas Center of Excellence (MI) 

951 

0 

0 


Biomass Energy Generation Project (lA) 

285 

0 

0 


Biomass Energy Resources Center (VT) 

1,427 

1,000 

0 


Biomass Fuel Cell Systems (CO) 

1,665 

0 

0 
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(dollars in thousands) 



Biomass Gasification Research and Development Project (WA) 
Bioprocesses Research and Development, Michigan Biotechnology 

951 

0 

0 

Institute, Lansing, MI (MI) 

0 

500 

0 

Biorefinery Demonstration Project, UGA, Athens (GA) 

Biorefineiy for Ethanol, Chemicals, Animal Feed and Biomaterials 

1,189 

0 

0 

from Sugarcane Bagasse (LA) 

951 

0 

0 

Biorefming for Energy Security Project, OU-Lancaster (OH) 

951 

0 

0 

Black Hills State Heating and Cooling Plant (SD) 

0 

1,000 

0 

Boulder SmartGridCity - Plug-In Electric Hybrid Vehicles (CO) 

0 

500 

0 

Bridge Hydro-Turbine Study (OR) 

0 

150 

0 

Brookston Wind Turbines Study, Brookston, IN (IN) 

California Polytechnic State University Center for Renewable 

Energy and Alternative Electric Transportation Technologies 

0 

75 

0 

Equipment Acquisition (CA) 

0 

250 

0 

Carbon Neutral Green Campus (NV) 

381 

0 

0 

Cayuga County Regional Digester Facility (NY) 

476 

0 

0 

Cellulosic Diesel Biorefmery (NJ) 

Center for Applied Alternative Energy, Sustainable & Practices 

0 

1,000 

0 

(FL) 

0 

500 

0 

Center for Biomass Utilization (ND) 

Center for Clean Fuels and Power Generation at the University of 

2,000 

7,000 

0 

Houston (TX) 

476 

0 

0 

Center for Efficiency in Sustainable Energy Systems (OH) 

1,903 

0 

0 

Center for Energy Storage Research (TX) 

0 

1,000 

0 

Center for Environmental and Energy Research (NY) 

0 

250 

0 

Center for International Intelligent Transportation Research (TX) 

523 

0 

0 

Center for Nanoscale Energy (ND) 

4,757 

5,000 

0 

Center for Ocean Renewable Energy (NH) 

0 

750 

0 

Center for Renewable Energy, Science and Technology (TX) 

Center of Excellence in Ocean Energy Research and Development, 

1,403 

0 

0 

Florida Atlantic University (FL) 

1,189 

0 

0 

Central Corridor Energy District Integration Study (MN) 

0 

500 

0 

Central Piedmont Community College (NC) 

0 

525 

0 

Central Vermont Recovered Biomass Facility (VT) 

951 

500 

0 

Chariton Valley Densification - Phase 11 (lA) 

951 

0 

0 

Christmas Valley Renewable Energy Development (OR) 

City Hall Leadership in Energy and Environmental Design (LEED) 

381 

410 

0 

Certification (FL) 

0 

500 

0 

City of Boise Geothermal Expansion to Boise State University (ID) 

1,427 

1,000 

0 

City of Grand Rapids Solar Roof Demonstration Project (MI) 

142 

250 

0 

City of Las Vegas Plug-ln Hybrid Vehicle Demonstration Program 

142 

0 

0 
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(dollars in thousands) 



(NV) 


■ City of Louisville Energy Conservation Initiative (KY) 

■ City of Markham Community Center (IL) 

• City of Miami Green Initiative (FL) 

■ City of Norco Waste-to-Energy Facility (CA) 

■ City of Oakdale Energy Efficiency Upgrades (MN) 

■ City of Redlands Facilities Upgrades to Improve Energy Efficiency 
(CA) 

■ City of Tallahassee Innovative Energy Initiatives (FL) 

■ City of Winter Garden Weatherization Demonstration Project (FL) 

■ Clean and Efficient Diesel Engine (PA) 

■ Clean Power Energy Research Consortium (CPERC) (LA) 

■ Clean Technology Evaluation Program (MA) 

• Clemson University Cellulosic Biofuel Pilot Plant (SC) 

• Clemson University Cellulosic Biofuel Pilot Plant in Charleston 
(SC) 

• Closed Loop Woody Biomass Project (NY) 

• Cloud County Community College Renewable Energy Center of 
Excellence (KS) 

• Coastal Ohio Wind Project: Removing Barriers to Great Lakes 
Offshore Wind Energy Development (OH) 

• Columbia Gorge Community College Wind Energy Workforce 
Training Nacelle (OR) 

• Commercial Building Energy Efficiency Demonstration (IL) 

■ Comprehensive Wind Energy Program, Purdue University- 
Calumet, IN (IN) 

■ Compressed Natural Gas Fueling Facility (MO) 

■ Concentrator Photovoltaic Technology (AZ) 

■ Consolidated Alternative Fuels Research (OK) 

• Consortium for Plant Biotechnology Research (Multiple States) 

• Controlled Environmental Agriculture and Energy Project (NY) 

■ Cooling, Heating and Power (Micro-CHP) and Bio-fuel 
Application Center (MS) 

■ Creighton University Training & Research in Solar Power (NE) 

■ Daemen College Alternative Energy/Geothermal Technologies 
Demonstration Program, Erie County, NY (NY) 

• Dedham Municipal Solar Project (MA) 

■ Demonstration Plant for Biodiesel Fuels from Low-impact Crops 
(IL) 

• Design and Implementation of Geothermal Energy Systems at West 
Chester University (PA) 

Energy Efficiency and Renewable Energy/ 
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142 

0 

0 

238 

0 

0 

951 

0 

0 

0 

750 

0 

0 

400 

0 

0 

900 

0 

571 

250 

0 

0 

200 

0 

1,189 

0 

0 

1,903 

1,000 

0 

476 

0 

0 

476 

1,000 

0 

951 

0 

0 

476 

0 

0 

0 

750 

0 

952 

1,000 

0 

238 

0 

0 

0 

500 

0 

0 

500 

0 

0 

700 

0 

0 

900 

0 

0 

250 

0 

3,806 

3,000 

0 

476 

200 

0 

1,903 

2,000 

0 

0 

1,200 

0 

0 

950 

0 

0 

500 

0 

0 

500 

0 

0 

300 

0 
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(dollars in thousands) 



■ Developing New Alternative Energy in Virginia: Bio-diesel from 
Algae (VA) 

714 

0 

0 

" Development of an Economic and Efficient Biodiesel Production 
Process (NC) 

0 

750 

0 

■ Development of Biofuels (NV) 

1,024 

0 

0 

• Development of Biofuels Using Ionic Transfer Membranes (NV) 

0 

1,500 

0 

■ Development of High Yield Feedstock and Biomass Conversion 
Technology for Development of High Yield Tropical Feedstocks 
and Biomass Conversion (HI) 

0 

6,000 

0 

• Development of High Yield Feedstock and Biomass Conversion 
Technology for Renewable Energy Production and Economic 
Development (HI) 

1,427 

0 

0 

■ Development of Pollution Prevention Technologies (NY) 

0 

900 

0 

■ Downtown Detroit Energy Efficiency Street Lighting (MI) 

951 

0 

0 

■ DRI Renewable Energy Center (REC) (NV) 

476 

500 

0 

■ Dueco Plug-in Hybrid Engines (WI) 

1,903 

0 

0 

■ East Kentucky Bioenergy Capacity Assessment Project (KY) 

0 

250 

0 

■ Eastern Illinois University Biomass Plant (IL) 

0 

1,000 

0 

• Ecologically Sustainable Campus-New England College (NH) 

300 

0 

0 

■ Energy Audit, Efficiency Improvements, and Renewable Energy 
Installations, Township of Branchburg, NJ (NJ) 

0 

1,000 

0 

■ Energy Conservation and Efficiency Upgrade of HVAC Controls 
(NY) 

0 

500 

0 

• Energy Conservation Upgrades, Ingham Regional Medical Center, 
Lansing, MI (MI) 

0 

250 

0 

• Energy Efficiency Enhancements (AL) 

0 

250 

0 

■ Energy Efficiency Repairs and Air Quality Improvements at 
Lyonsdale Biomass (NY) 

0 

500 

0 

• Energy Efficiency Upgrades, New Rochelle, NY (NY) 

0 

1,000 

0 

• Energy Efficiency/Sustainable Energy Project (NC) 

951 

0 

0 

■ Energy Efficient Buildings, Salt Lake County, Utah (UT) 

618 

0 

0 

• Energy Efficient Electronics Cooling Project (IN) 

952 

0 

0 

■ Energy Efficient Lighting Project (KY) 

190 

0 

0 

■ Energy Production Through Anaerobic Digestion (NJ) 

476 

0 

0 

• Energy Reduction and Efficiency Improvement Through Lighting 
Control (PA) 

0 

120 

0 

• Energy Saving Retrofitting for the CFCC Main Campus (FL) 

0 

300 

0 

■ Energy Storage/Conservation and Carbon Emissions Reduction 
Demonstration Project (MA) 

0 

400 

0 

• Energy Efficient Iimovations for Healthy Buildings (NY) 

0 

500 

0 

• EngenuitySC Commercialization and Entrepreneurial Training 

Project (SC) 

0 

500 

0 
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(dollars in thousands) 

FY 2009 

FY2010 

FY2011 


■ 

Environmental Impact Protocols for Tidal Power (ME) 

0 

1,000 

0 

■ 

Enviroranental System Center at Syracuse University (NY) 

714 

0 

0 

■ 

Ethanol from Agriculture (AR) 

951 

500 

0 

■ 

Ethanol Pilot Plant (MA, CT) 

2,664 

0 

0 

■ 

Fairbanks Geothermal Energy Project (AK) 

0 

1,000 

0 

■ 

Fairview Department of Public Works Building and Site 
Improvements (NY) 

0 

500 

0 

■ 

Fallon Paiute-Shoshone Tribe Demonstration Energy Park (NV) 

Farm Deployable Microbial BioReactor for Fuel Ethanol 

0 

200 

0 


Production (AL) 

Fast Charging Electric Vehicle Demonstration Project in 

0 

800 

0 


Charlottesville, Virginia (VA) 

0 

500 

0 


Feasibility Study and Design of "Brightfield" Solar Farm (PA) 

0 

200 

0 


Flexible Thin-Film Silicon Solar Cells (OH) 

1,189 

0 

0 


Florida Renewable Energy Program (FL) 

714 

1,000 

0 


Fluid Flow Optimization of Aerogel Blanket Process Project (MA) 

1,427 

300 

0 


Forestry Biofuel Statewide Collaboration Center (MI) 

1,427 

0 

0 


Fort Mason Center Pier 2 Project (CA) 

Frostburg State University Sustainable Energy Research Facility 

0 

2,000 

0 


Equipment and Staffing (MD) 

856 

0 

0 


Fuel Cell Optimization and Scale-up (PA) 

351 

0 

0 


Gadsden State Community College Green Operations Plan (AL) 

0 

75 

0 


Gas Heat Pump Cooperative Training Program (NV) 

0 

250 

0 


Genetic Improvement of Switchgrass (RI) 

Georgetown South Commercial Park, Photovoltaic Generation 

1,427 

1,500 

0 


Facility (TX) 

0 

100 

0 


Georgia Southern University Biodiesel Research (GA) 

0 

250 

0 


Geothermal Development in Hot Springs Valley (MT) 

0 

491 

0 


Geothermal Energy Project at Roberts Wesleyan College (NY) 
Geothermal Power Generation Plant at Oregon Institute of 

476 

0 

0 


Technology (OR) 

1,522 

1,000 

0 


Global Green New Orleans - Holy Cross Project (LA) 

Gogebic Community College (GCe) - Campus Energy Efficient 

0 

550 

0 


and Weatherization Upgrade (MI) 

Great Basin College Direct-use Geothermal Demonstration Project 

0 

300 

0 


(NV) 

683 

1,000 

0 


Great Lakes Institute for Energy Innovation (OH) 

Great Plains Wind Power Test Facility, Texas Tech University, 

951 

1,000 

0 


Lubbock, TX (TX) 

1,903 

2,000 

0 


Green Building Research Laboratory (OR) 

0 

1,000 

0 


Green Buildings - Bradley University (IL) 

476 

0 

0 

Energy Efficiency and Renewable Enei^/ 




Congressionally Directed Projects Page 480 

FY 201 1 Congressional Budget 


54928A 


3/15/2010 




1390 


(dollars in thousands) 

FY 2009 

FY 2010 

FY 2011 


■ 

Green Buildings - Lakeview Museum (IL) 

238 

0 

0 

» 

Green Buildings/Retrofitting (VA) 

0 

350 

0 

« 

Green Collar and Renewable Energy Training Program, AB 





Technical Community College (NC) 

666 

0 

0 

■ 

Green Energy Job Training Initiative (CA) 

238 

0 

0 


Green Fuels Depot (IL) 

0 

1,500 

0 


Green Power Initiative (lA) 

951 

0 

0 


Green Roof Demonstration Project (IN) 

0 

600 

0 


Green Roof for the DuPage County Administration Building (IL) 

0 

250 

0 


Green Roof Project - Greene County (MO) 

476 

0 

0 


Green Vehicle Depot (NY) 

285 

0 

0 


Greenfield Community College Hybrid Geo-thermal Project (MA) 

0 

525 

0 


Hardin County General Hospital Energy Efficiency Upgrades (IL) 

0 

500 

0 


Harlem United Supportive Housing Fund Wind Power Project 





(NY) 

48 

0 

0 


Hawaii Energy Sustainability Program (HI) 

3,116 

6,000 

0 


Hawaii Renewable Energy Development Venture (HI) 

0 

6,000 

0 


Henderson, Solar Energy Project (NV) 

0 

500 

0 


Hidalgo County Waste-to-Energy Project (TX) 

II9 

0 

0 


High Carbon Fly Ash Use for the U.S. Cement Industry (UT) 

951 

0 

0 


High Penetration Wind Power in Tatitlek (AK) 

0 

900 

0 


High Performance, Low Cost Hydrogen Generation from 





Renewable Energy (CT) 

952 

0 

0 


High Speed Wind Turbine Noise Mode! with Suppression (MS) 

0 

1,000 

0 


High Temperature Hydrogen Generation Systems (SC) 

0 

300 

0 


Hollow Glass Microspheres (NV) 

523 

0 

0 


Hospital Lighting Retrofit (IL) 

0 

500 

0 


Housatonic River Net-Zero-Energy Building (MA) 

0 

1,000 

0 


Hull Municipal Light Plant Offshore Wind Project (MA) 

952 

750 

0 


Hydroelectric Power Generation, Quincy (IL) 

476 

0 

0 


Hydrogen Optical Fiber Sensors (CA) 

952 

0 

0 


Hydrogen Production and Delivery Technology (CT) 

0 

500 

0 


Hydrogen Storage System for Vehicular Propulsion (DE) 

1,427 

0 

0 


Hydropower from Wastewater Advanced Energy Project (NY) 

476 

0 

0 


HyperCAST R«feD Funding for Vehicle Energy Efficiency (CO) 

1,427 

750 

0 


Illinois Community College Sustainability Network (IL) 

0 

250 

0 


Illinois Energy Resources Center at the University of Illinois at 





Chicago (IL) 

0 

400 

0 


Illinois State University-Biomass Research Project (IL) 

476 

0 

0 


Improving Fuel Cell Durability and Reliability Initiative (CT) 

0 

2,500 

0 
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■ Independent Energy Community Renewable Power System (UT) 

■ Installation of a Solar Canopy (MA) 

■ Institute for Sustainable Energy (AL) 

■ Integrated Biomass Refining Institute (NC) 

■ Integrated Power for Microsystems (NY) 

■ Integrated Renewable Energy & Campus Sustainability Initiative 
(lA) 

■ Integrated Sustainability Initiative (NV) 

• Intelligent Controls for Net-Zero Energy Buildings (NE) 

■ Intelligent Facades for High Performance Green Buildings (NY) 

■ Iowa Central Renewable Fuel Testing Laboratory (lA) 

• Iowa Lakes Community College Sustainable Energy Edu. Center 
(lA) 

■ Isles Inc. Solar and Green Retrofits (NJ) 

■ Issaquah Highlands Zero Energy Affordable Housing (WA) 

■ Jenks Energy Management Equipment (OK) 

• Juniata Hybrid Locomotive (PA) 

■ Kansas Biofuels Certification Laboratory (KS) 

• Kansas State University Center for Sustainable Energy (KS) 

• Kansas Wind Energy Consortium (KS) 

■ La Feria Solar Lighting Initiative (TX) 

• La Samilla Solar Trough Storage Project (NM) 

• Lake Land College Energy Efficient Buildings (IL) 

• Lancaster Landfill Solar Facility (MA) 

• Lane Community College Energy Demonstration Building (OR) 

• Large-Scale Wind Training Program, Hudson Valley Community 
College, Troy, NY (NY) 

■ Lehigh Valley Hospital Photovoltaic Panel Installation (PA) 

• Lightweight Composites for Heavy-Duty Vehicles and Hydrogen 
Storage (WV) 

■ Lignocellulosic Biofuels from New Bioenergy Crops (TX) 

• Long Island 50 MW Solar Initiative (NY) 

■ Long Island Biofuels Alliance (NY) 

■ Low Cost Production of Thin-F ilm Photovoltaic (PV) Cells (PA) 

■ Low Cost Thin Filmed Silicon Based Photovoltaics (NY) 

■ Macomb Community College Transportation and Energy 
Technology (MI) 

• Maine Tidal Power Initiative (ME) 

• Manufacturing Industrial Development for the Hydrogen Economy 
(Ml) 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


0 1,000 0 

0 534 0 

0 1,000 0 

1,208 1,000 0 

951 250 0 


0 750 0 

951 0 0 

476 0 0 

714 0 0 

476 750 0 


476 0 0 

238 0 0 

0 500 0 

0 250 0 

714 1,000 0 

990 0 0 

714 500 0 

714 0 0 

0 500 0 

1,903 0 0 

1,332 0 0 

0 500 0 

0 550 0 


0 300 0 

951 0 0 


476 0 0 

0 1,000 0 

0 1,750 0 

0 2,750 0 

0 1,200 0 

476 0 0 


476 0 0 

952 0 0 


761 0 0 
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(dollars in thousands) 

FY 2009 

FY 2010 

FY 2011 



MARET Center (MO) 

951 

1,500 

0 


Marine Energy Technology (WA) 

0 

1,750 

0 


Marine Renewable Energy Center (MA) 

952 

750 

0 


Marquette University Anaerobic Biotechnology (WI) 

476 

0 

0 


Martin County Hydrogen Fuel Cell Project (NC) 

1,427 

0 

0 


Miami Children's Museum Going Green Initiative (FL) 

Michigan Alternative and Renewable Energy Center Offshore 

714 

1,000 

0 


Wind Demonstration Project (MI) 

1,427 

0 

0 


Middlesex Community College's Geothermal Project (MA) 

238 

0 

0 


MidSouth/Southeast Bioenergy Consortium (AR) 

Mill Seat Landfill Bioreactor Renewable Green Power Project 

1,903 

1,000 

0 


(NY) 

1,903 

1,000 

0 


Minnesota Center for Renewable Energy (MN) 

714 

0 

0 


Modular Energy Storage System for Hydrogen Fuel Cell (MI) 

1,189 

0 

0 


Montana Algal Biodiesel Initiative (MT) 

0 

500 

0 


Montana Bio-Energy Center of Excellence (MT) 

0 

2,250 

0 


Morris County Renewable Energy Initiative (NJ) 

Moving Toward an Energy Efficient Campus at Maffei College 

0 

2,000 

0 


(MA) 

0 

400 

0 


Mt. Wachusett Community College Wind Project (MA) 

1,189 

1,000 

0 


Multifunctional Solar Energy Systems Research (UT) 

Multi-Hybrid Power Vehicles with Cost Effective and Durable 

1,332 

0 

0 


Polymer Electrolyte Membrane Fuel Cell and Lithium Ion Battery 
for Ohio University (OH) 

Municipal Building Energy Efficient Window Replacement 

0 

600 

0 


Program (NJ) 

0 

180 

0 


Municipal Complex Solar Power Project (NJ) 

0 

200 

0 


Munster Waste-to-Energy Cogeneration Project (IN) 

951 

0 

0 


Nanostructured Materials for Energy (NC) 

952 

1,000 

0 


Nanostructured Materials for Improved Photovoltaics (MS) 
Nanostructured Solar Cells for Increased Efficiency and Lower 

0 

1,000 

0 


Cost (AR) 

1,189 

0 

0 


NaSi and Na-Sg Powder Hydrogen Fuel Cells (NY & NJ) 

952 

0 

0 


National Agriculture-Based Industrial Lubricants (lA) 

National Center for Manufacturing Sciences Light-Weight Vehicle 

571 

0 

0 


Materials (MI) 

1,903 

0 

0 


National Center of Excellence in Energy Storage Technology (OH) 

0 

1,000 

0 


National Offshore Wind Energy Center (TX) 

0 

2,000 

0 


National Open-Ocean Energy Laboratory (FL) 

0 

2,000 

0 


National Wind Energy Center (TX) 

2,379 

0 

0 


NCMS (IL) 

0 

900 

0 
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Near Zero Carbon Footprint Energy Creation Through Thermal 
Oxidation (PA) 

Neighborhood Weatherization Collaborative (CO) 

Nevada Renewable Energy Integration and Development 
Consortium (NV) 

Nevada Virtual Renewable Energy Integration and Development 
Center (NV) 

New School "Green" Building (NY) 

Newark Museum Alternative Energy Enhancement Program (NJ) 
Next Generation Composite Wind Blade Manufacturing 
Technologies (ME) 

Next Generation Wind Turbine (MA) 

Niagara River Hydropower (NY) 

NIREC - Nevada Institute for Renewable Energy 
Commercialization (NV) 

North Carolina Center for Automotive Research (NC) 

Northern Illinois University Transportation Energy Program (IL) 
Northern Nevada Renewable Energy Training Project (NV) 
Norwich Cogeneration Initiative (CT) 

Notre Dame/NiSource Geothermal Ionic Liquids Research 
Collaborative (IN) 

Novel Photocatalytic Metal Oxides (NE) 

NTRCI Legacy Engine Demonstration Project (TN) 

NY State Center for Advanced Ferrite Production (NY) 

Oakland University Alternative Energy Education (MI) 

Offshore Wind Initiative (ME) 

Offshore Wind Project Study (NY) 

Ohio Advanced Energy Manufacturing Center (OH) 

Omega Optical Solar Power Generation Development (VT) 

One Kilowatt Biogas Fueled Solid Oxide Fuel Cell Stack (NY) 
Orange County Solar Demonstration & Research Facility (FL) 
Oregon Solar Highway - Innovative Use of Solar Technology (OR) 
OU Center for Biomass Refining (OK) 

Passive NOx Removal Catalyst Research, Notre Dame University, 
IN (IN) 

Pecos Valley Biomass Energy Project (NM) 

Peru Electrical Department Wind Turbine Generation (IL) 

Phipps Conservatory CTI Waste-to-Energy Project (PA) 

Phoenix Children's Hospital Central Energy Plant Expansion (AZ) 
Photovoltaic Power Electronics Research Initiative (PERI) (FL) 
Photovoltaic System at Town Landfill in Islip (NY) 


(dollars in thousands) 



0 1,000 0 

0 500 0 


0 3,000 0 

2,560 0 0 

1,903 0 0 

0 500 0 

0 250 0 

0 1,000 0 

476 0 0 

476 1,000 0 

476 0 0 

0 1,000 0 

0 500 0 

0 750 0 

952 0 0 

0 250 0 

0 500 0 

0 300 0 

0 500 0 

0 5,000 0 

0 500 0 

952 500 0 

1,427 0 0 

952 0 0 

0 300 0 

951 1,000 0 

714 500 0 

0 900 0 

2,379 0 0 

0 1,000 0 

0 500 0 

0 2,000 0 

0 700 0 

476 0 0 
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■ Pinellas County Regional Urban Sustainability Demonstration and 


{dollars in thousands) 


FY2009 FY2010 FY2011 


Education Facility (FL) 

476 

0 

0 

Pittsburgh Green Irmovators (PA) 

571 

1,500 

0 

Placer County Biomass Utilization Pilot Project (CA) 

1,427 

1,000 

0 

Plug-In Hybrid Initiative (MI) 

0 

750 

0 

Plug-in Hybrid and Ethanol Research Platforms (NC) 

809 

0 

0 

Pope/Douglas Third Combustor Expansion (MN) 

951 

0 

0 

Port of Galveston Solar Energy Project (TX) 

Prototyping and Development of Commercial Nano-Crystalline 

0 

250 

0 

Thin Film Silicon for Photovoltaic Manufacturing (NY) 

0 

500 

0 

Purdue Hydrogen Technologies Program (IN) 

Purdue Solar Energy Utilization Laboratory, West Lafayette, IN 

952 

0 

0 

(IN) 

0 

425 

0 

R&D of Clean Vehicle Technology (OH) 

Redirection of FY 2008 for Biodiesel Injection Blending Facilities 

0 

1,000 

0 

(PA) 

-702 

0 

0 

Renetvable Energy Center (NC) 

0 

750 

0 

Renewable Energy Clean Air Project (RECAP) (MN) 

952 

1,000 

0 

Renewable Energy Demonstration (IL) 

0 

500 

0 

Renewable Energy Development Venture (HI) 

3,799 

0 

0 

Renewable Energy Feasibility Study (NJ) 

Renewable Energy Feasibility Study and Resources Assessment 

476 

0 

0 

(NV) 

0 

500 

0 

Renewable Energy Initiative (IL) 

Renewable Energy Initiatives for Clark County, Nevada Parks and 

0 

500 

0 

Recreation (NV) 

Renewable Energy/Disaster Backup System for Hawaii Red Cross 

0 

1,000 

0 

Headquarters Building (HI) 

0 

240 

0 

Renewable/Altemative Energy Center (FL) 

951 

0 

0 

Renewable/Sustainable Biomass Project (AK) 

Research and Development of Liquid Carriers for Hydrogen 

476 

0 

0 

Energy (WA) 

Research on Fuel Cell Powered by Hydrogen Production from 
Biomass to Provide Clean Energy for Remote Farms Away from 

0 

500 

0 

Electric Grids (NY) 

0 

675 

0 

Rhode Island Ocean Special Area Management Plan (RI) 

666 

0 

0 

Richland Community College Bioenergy Program (IL) 

0 

500 

0 

Running Springs Retreat Center Solar Upgrade (CA) 

Saint Joseph's University Institute for Environmental Stewardship 

0 

1,000 

0 

(PA) 

0 

1,000 

0 

San Diego Center for Algae Biotechnology (SD-CAB) (CA) 

0 

750 

0 

San Francisco Biofuels Program (CA) 

951 

0 

0 
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(dollars in thousands) 

FY 2009 

FY 2010 

FY2011 



San Francisco Electric Vehicle Initiative (CA) 

0 

1,000 

0 


Sandia National Lab Concentrating Solar (NM) 

2,855 

0 

0 


Sapphire Algae to Fuel Demonstration Project Portales (NM) 

951 

0 

0 


Senior Housing Project Green Building, Cerritos (CA) 

Shenandoah Valley as a National Demonstration Project Achieving 

381 

0 

0 


25 Percent Renewable Energy by the Year 2025 (VA) 

0 

750 

0 


Show Me Energy Cooperative Biomass Development (MO) 

0 

900 

0 


Smart Energy Program (CT) 

0 

500 

0 


Snohomish County PUD No, 1 Geothermal Energy Study (WA) 

Solar Compactor Energy Efficiency Research Demonstration 

476 

0 

0 


Project (MA) 

0 

300 

0 


Solar Demonstration and Research Facility (FL) 

Solar Electric Power for Nonsectarian Educational and Social 

238 

0 

0 


Services Facilities (NV) 

0 

500 

0 


Solar Electric Power System (NY) 

67 

0 

0 


Solar Energy Development (ME) 

0 

800 

0 


Solar Energy Parking Canopy Demonstration Project (CA) 

0 

3,000 

0 


Solar Energy Program (FL) 

Solar Energy Research Center Instrumentation Facility, University 

0 

800 

0 


of North Carolina at Chapel Hill (NC) 

0 

1,000 

0 


Solar Energy Windows and Smart IR Switchable Buildings (PA) 

Solar Energy Zone Planning and Infrastructure for the Nevada Test 

1,189 

0 

0 


Site and Adjacent Lands (NV) 

0 

1,000 

0 


Solar Furnace Research Program, Valparaiso University, IN (IN) 

0 

500 

0 


Solar Hot Water Project in Greenburgh, NY (NY) 

0 

169 

0 


Solar Lighting Demonstration Project (NV) 

761 

0 

0 


Solar Lighting for Artesia Parks (CA) 

0 

250 

0 


Solar Panel Expansion Initiative (TX) 

0 

500 

0 


Solar Panels and Environmental Education (NJ) 

951 

0 

0 


Solar Panels for the Haverhill Citizens Energy Efficiency (MA) 

238 

0 

0 


Solar Panels in Municipal Owned Buildings (NJ) 

0 

1,000 

0 


Solar Panels on Hudson County Facilities (NJ) 

0 

500 

0 


Solar Pioneer and Solar Entrepreneur Programs (NY) 

0 

500 

0 


Solar Power for Maywood (NJ) 

0 

300 

0 


Solar Power Generation (NJ) 

285 

0 

0 


Solar Powered Compressed Natural Gas Refueling Station (NY) 

Solar Powered Lighting for Forest Preserve District of DuPage 

0 

500 

0 


County, IL (IL) 

0 

300 

0 


Solar Thermal Demonstration Project (NV) 

1,189 

0 

0 


Solid Oxide Fuel Cell Systems PVL Pilot Line (OH) 

0 

1,000 

0 
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(dollars in thousands) 


■ Somerset County Renewable Energy Initiative (NJ) 

■ South Jersey Wind Turbines (NJ) 

■ Southern Pine Based Biorefinery Center (GA) 

■ Southern Regional Center for Lightweight Innovative Designs 
(MS) 

■ Southwest Alaska Regional Geothermal Energy Project (AK) 

• Springfield Hospital Green Building (OH) 

• St. Clair Community College (MI) 

■ St. Luke's Miners Memorial Hospital Energy Efficiency 
Improvement Project (PA) 

■ St. Marks Refinery Redevelopment (OH) 

■ St. Petersburg Solar Pilot Project (FL) 

■ St. Petersburg Sustainable Biosolids/Renewable Energy Plant (FL) 

■ Stamford Waste-to-Energy Project (CT) 

■ State Colleges' (VSC) Statewide Energy Efficiency and Renewable 
Energy Initiative (VT) 

■ Storage Tanks and Dispensers for E85 and Bio-diesel (IL) 

■ Strategic Biomass Initiative (MS) 

• Street Lighting Fixture Energy Efficiency Retrofit Project (CA) 

• Sun Grant Initiative (SD) 

■ Sustainable Algal Energy Production and Environmental 
Remediation (VA) 

• Sustainable Energy for Homes and Businesses (VT) 

• Sustainable Energy for Vermont Schools Competition (VT) 

• Sustainable Energy Options for Rural Nebraska (FL) 

• Sustainable Energy Research Center (MS) 

• Sustainable Hydrogen Fueling Station, California State University 
Los Angeles (CA) 

■ Sustainable Las Vegas (NV) 

• Sweet Sorghum Alternative Fuel and Feed Pilot Project (AZ) 

■ Switchgrass Biofuel Research: Carbon Sequestration and Life 
Cycle Analysis (FL) 

■ Synthesis of Renewable Biofuels from Biomass (MT) 

■ The Biorefinery in New York-Bio Butanol from Biomass (NY) 

■ The Boston Architectural College's Urban Sustainability Initiative 
(MA) 

• The CUNY Energy Institute (NY) 

• The Institute for Energy, Environment, and Sustainability (KS) 

• The Johnston Avenue Solar Project (NJ) 

■ The Ohio State University-Ohio Agricultural Research and 
Development Center (OH) 
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FY2009 FY2010 FY2011 


0 

0 

0 

3,806 

2,855 

3,806 

190 

0 

0 

1,427 

0 

1,903 

0 

376 

476 

0 

3,806 

0 

714 

856 

0 

10,466 

476 

951 

0 

0 

0 

0 

0 

0 

714 

0 


2,000 

500 

1,000 

4.000 
2,500 

0 

0 

525 

350 

1.000 
2,500 

0 

450 

0 

500 

500 

2,750 

500 

0 

0 

500 

10,000 

0 

0 

750 

500 

500 

400 

1,600 

1,550 

0 

500 


381 


0 
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• The Solar Energy Consortium (NY) 

■ Thin Film Photovoltaic Research & Development (VT) 

■ Thurgood Marshall College Fund Minority Energy Science 
Initiative: NNSA (NC) 

• Tidal Energy Study (WA) 

■ Today's Leaders for a Sustainable Tomorrow: A Sustainable 
Energy Program (MN) 

• Town of Mexico Geothermal Project (NY) 

• Transpo Bus Operations and Maintenance Center, South Bend (IN) 

■ Transportable Emissions Testing Lab (WV) 

• Trenton Fuel Works Cellulosic Diesel Biorefinery (NJ) 

• Tucson Public Building Solar Arrays (AZ) 

• Unalaska Geothermal Energy (AK) 

■ Unconventional and Renewable Energy Research Utilizing 
Computer Simulations (UT) 

• Union Terminal (OH) 

■ United Way of Southeastern Michigan (MI) 

■ University of Akron National Polymer Innovation Center (OH) 

• University of Arkansas at Little Rock Nanostructured Solar Cells 
(AR) 

• University of Detroit Mercy Energy Efficient Chemistry Building 
Renovations (MI) 

• University of Kentucky Bio-fuels Research Laboratory (KY) 

■ University of Louisville Research and Energy Independence 
Program (KY) 

• University of New Haven Solar Testing and Training Lab (CT) 

• University of North Alabama Green Campus Initiative (AL) 

■ University of South Carolina Aiken Biofuels Laboratory in Aiken, 
SC (SC) 

• University of Southern Indiana Advanced Manufacturing and 
Engineering Equipment Project (IN) 

• University of Wisconsin Oshkosh's Anaerobic Dry Digestion 
Facility (WI) 

■ University of Wisconsin-BaraboojSauk County Net-Zero Energy 
Building (WI) 

■ University of Wisconsin-Milwaukee Advanced Nanomaterials for 
High-Efficiency Solar Cells (WI) 

■ UNR - Biodiesel from Food Waste (IMV) (NV) 

■ UNR - Great Basin Center for Geothermal Energy (IW) (NV) 

■ UNR - Mass Exchanger Technology for Geothermal and Solar 
Energy Systems (NV) 

■ Urban Wood-based Bio-energy System in Seattle (WA) 


(dollars in thousands) 



1,903 2,250 0 

0 500 0 


0 3,000 0 

476 0 0 

0 1,500 0 

142 0 0 

952 0 0 

952 0 0 

476 0 0 

0 450 0 

952 0 0 

0 3,500 0 

0 500 0 

0 400 0 

0 1,000 0 

0 500 0 

0 800 0 

428 0 0 

0 2,000 0 

0 500 0 

951 200 0 

0 456 0 

952 0 0 

0 500 0 

0 500 0 

0 500 0 

0 1,000 0 

0 1,000 0 

0 1,200 0 

476 0 0 
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■ USD Catalysis Group for Alternative Energy (DE) 

■ UW Northwest National Marine Renewable Energy Center (WA) 

■ Vermont Biofuels Initiative (VT) 

• Vermont Energy Investment Corporation (VT) 

■ Wallowa County Integrated Biomass Energy Center (OR) 

• Warren Technology and Business Center for Energy Sustainability 
(OH) 

■ Washington State Biofuels Industry Development (WA) 

■ Washoe Wind Turbine Demonstration Project (NV) 

• Water-to-Water Heat Pump Chillers, Phoenix Children (AZ) 

■ Wave Energy Research and Demonstration Center (OR) 

■ Western Iowa Tech Community College Renewable Energy 
Economy Corridor (lA) 

■ Western Kentucky University Research Foundation Biodiesel 
Project (KY) 

■ Wind Turbine Development (MT) 

■ Wind Turbine Electric High-Speed Shaft Brake Project (OH) 

■ Wind Turbine Infrastructure for Green Energy and Research on 
Wind Power in Delaware (DE) 

• Wind Turbine Model and Pilot Project for Alternative Energy (DE) 

• Winooski Community Greening Project (VT) 

■ Wisdom Way Solar Village - Rural Development Inc. (MA) 

• Woody Biomass Project at SUNY -ESF (NY) 

• WSU, National Institute for Aviation Research, Advanced 
Materials Research (KS) 

• Ypsi Civic Center (IL) 

Total, Congressionally Directed Projects 

Explanation of Funding Changes 



Congressionally Directed Projects 

No funding requested. -292,135 

Total, Congressionally Directed Projects -292,135 
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(dollars in thousands) 


FY 2009 

FY 2010 

FY 2011 

1,047 

0 

0 

0 

880 

0 

1,427 

750 

0 

0 

450 

0 

0 

500 

0 

0 

2,700 

0 

0 

1,000 

0 

0 

50 

0 

1,952 

0 

0 

2,331 

0 

0 

0 

500 

0 

0 

500 

0 

0 

1,000 

0 

476 

0 

0 

0 

1,000 

0 

1,427 

0 

0 

114 

0 

0 

571 

0 

0 

714 

0 

0 

0 

1,500 

0 

0 

1,000 

0 

228,803 

292,135 

0 
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Electricity Delivery and Energy Reliability 
Proposed Appropriation Language 

For Department of Energy expenses including the purchase, construction, and acquisition of 
plant and capital equipment, and other expenses necessary for electricity delivery and energy 
reliability activities in carrying out the purposes of the Department of Energy Organization Act 
(42 U.S.C. 7101 et seq.), including the acquisition or condemnation of any real property or any 
facility or for plant or facility acquisition, construction, or expansion, $185,930,000 
[171,982,000], to remain available until expended[: Provided, That, within the funding available 
funding the Secretary shall establish an independent national energy sector cyber security 
organization to institute research, development and deployment priorities, including policies and 
protocol to ensure the effective deployment of tested and validated technology and software 
controls to protect the bulk power electric grid and integration of smart grid technology to 
enhance the security of the electricity grid; Provided further. That within 60 days of enactment, 
the Secretary shall invite applications &om qualified entities for the purpose of forming and 
governing a national energy sector cyber organization that have the knowledge and capacity to 
focus cyber security research and development and to identity and disseminate best practices; 
organize the collection, analysis and dissemination of infrastructure vulnerabilities and threats; 
work cooperatively with the Department of Energy and other Federal agencies to identify areas 
where Federal agencies with jurisdiction may best support efforts to enhance security of the 
bulk power electric grid: Provided further. That, of the amount appropriated in this paragraph, 
$13,075,000 shall be used for projects specified in the table that appears under the heading 
"Congressionally Directed Electricity Delivery and Energy Reliability Projects" in the joint 
explanatory statement accompanying the conference report on this Act]. (Energy and Water 
Development and Related Agencies Appropriations Act, 2010.) 
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Electricity Delivery and Energy Reliability 
Office of Electricity Delivery and Energy Reliability 

Overview 

Appropriation Summary by Program 


FY2009 

FY2009 

Current 

FY 2010 


Current 

Recovery Act 

Current 

FYaon 

Appropriation 

Appropriation 

Appropriation 

Request 


Electricity Delivery and Energy Reliability 





Research and Development 

83,119 

0 

124,900 

144,293 

Operations and Analysis 

11,451 

0 

0 

0 

Permitting, Siting, and Analysis 

0 

0 

6,400 

6,400 

Infrastructure Security and Energy 

Restoration 

0 

0 

6,187 

6,188 

Program Direction 

21,180 

0 

21,420 

29,049 

Congressionally Directed Activities 

19,648 

0 

13,075 

0 

American Recovery and Reinvestment Act 

0 

4,495,712 

0 

0 

Subtotal, Electricity Delivery and Energy 

Reliability 

135,398 

4,495,712 

171,982 

185,930 

Use of Prior-Year Balances 

-769 

0 

0 

0 

Less security charge for reimbursable work 

0 

0 

0 

0 

Total, Electricity Delivery and Energy Reliability 

134,629 

4,495,712 

171,982 

185,930 


Preface 

A reliable, efficient, secure, and resilient electric grid is essential for reducing greenhouse gases, 
decreasing dependence on oil, deploying renewable and clean energy sources at scale, facilitating 
dynamic reductions in electric use, and protecting critical infrastructures. However, our Nation’s ability 
to meet the growing demand for reliable electricity is challenged by an aging electricity transmission 
and distribution system and by vulnerabilities in our energy supply chain. To address these challenges, 
the Office of Electricity Delivery and Energy Reliability (OE) provides leadership in developing the 
“next generation” electric delivery infrastructure in the U.S., facilitating the adoption of technologies, 
practices, and policies that enable clean energy choices, automated grid operations, and flourishing 
markets. OE also serves as the focal point for securing our Nation’s energy supplies (electricity, oil, and 
gas). Its efforts support progress toward Administration and Departmental goals for economic prosperity 
and a clean energy future. 

Within the Electricity Delivery and Energy Reliability Appropriation, OE has four programs: Research 
and Development (4 subprograms); Permitting, Siting and Analysis; Infrastructure Security and Energy 
Restoration; and Program Direction. 
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The Research and Development program (R&D) pursues technologies that improve the reliability, 
efficiency, flexibility, functionality, and security of the Nation’s electricity delivery system by providing 
national leadership in efforts to develop smart grid technologies, tools, and techniques; energy storage 
systems; advanced cables and conductors, and power electronics devices for grid modernization and 
integration of renewable and other clean energy systems while ensuring that our nation’s energy 
infrastructure is protected fi-om cyber attacks. The Permitting, Siting, and Analysis program (PSA) 
works to develop and/or improve policies, state laws, and programs that facilitate the development of 
electric infrastructure needed to bring new clean energy projects to market. It provides technical and 
financial assistance to states and regions to support the enhancement of the electricity infrastructure. The 
mission of the Infrastructure Security and Energy Restoration program (ISER) is to enhance the 
reliability, survivability and resiliency of the energy infrastructure; and to facilitate recovery from 
disruptions to the energy supply. 

Across its programs, OE’s philosophy is technology neutral regarding generation sources and end use 
demands. It seeks to create a secure but interoperable grid that provides maximum flexibility in the 
marketplace. Priorities are focused on areas critical to achieving national energy, economic, 
environmental, and critical infrastructure protection goals and where there is a strong need for a federal 
role. 

America today is in the early stages of transforming electric power delivery on a scale not seen since the 
dawn of the industry itself This transformation is driven by global forces. For example; 

• Addressing climate change requires expanded use of clean energy technologies in every sector of 
oiu economy - electric power, transportation, industrial production, and buildings. 

• Addressing oil dependence requires new transportation fuels, including electricity, to substitute 
for oil, which currently meets 96% of the need. 

• Addressing the threat of terrorism requires new strategies to protect critical infrastructure from 
physical and cyber attack. 

Nevertheless, the challenges for the electric power system are great. Despite increasing demand for 
electricity, the U.S. has experienced a long period of underinvestment in power transmission, and 
infrastructure maintenance. The majority of the power delivery system was built on technology 
developed in the 1960s, 70s and 80s and is limited by the speed with which it can respond to 
disturbances. This limitation increases the vulnerability of the power system to a greater number of 
outages that can spread quickly and have regional effects. 

New infrastructure improvements are needed to maintain reliability and resiliency, to ensure security, 
and to drive down costs to consumers. Our grid infrastructure has aged and become more constrained, 
which will result in higher costs to consumers. Regulatory uncertainty has prevented the private sector 
from investing in some projects. Siting and permitting concerns slow or prevent new electricity 
infrastructure, such as transmission lines, from being built. Both these issues drive up the costs of new 
infrastructure, which is ultimately passed on to consumers. 

OE’s leadership is vital to meeting these challenges. 
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Mission 

OE’s mission is to iead national efforts to modernize the electric grid; enhance security and reliability of 
the energy infrastructure; and mitigate the impact of, and facilitate recovery from, disruptions to the 
energy supply. 

Benefits 

The electric grid is a key enabler for the implementation of the Administration’s commitment to a low- 
carbon, clean energy future. This enabling role has two key aspects: (1) improvements in the energy 
efficiency of the electric transmission and distribution system itself, with resulting reductions in power 
delivery losses and greenhouse gas emissions, and (2) enabling greater adoption of variable and 
intermittent renewable resources and other clean power systems; energy efBcient buildings, appliances, 
and industrial equipment; and low-carbon transportation alternatives such as electric vehicles. 

The benefits of OE stem from its efforts on both fronts, through modernization of the nation’s electric 
system via development and deployment of advanced grid technologies and practices, and by improving 
the grid’s reliability, security and operational efficiency. 

OE also protects U.S. economic prosperity by increasing our resilience to energy supply disruptions. 
Such disruptions can be the result of security or reliability concerns related to a physical or cyber attack, 
a spike in demand or change in generation (e.g., increases in intermittent renewables), technical and/or 
operational failures, market manipulation, or natural disasters. As a result, the Office focuses on mid-to- 
long-term electricity delivery system requirements, through research and plaiming investments, and 
near-term system needs, through technology deployment activities, energy vulnerability assessments, 
and disaster recovery. 

Benefits of the research activities include: 

• Strengthened stability and hardening of the electric grid and reduced frequency/duration of operational 
disturbances (reliability); 

• Increased efficiency of the electric delivery system through reduced energy losses (energy efficiency); 

• Reduced peak demand and price volatility of electricity through increased asset utilization (capacity 
factor of transmission and distribution); 

• Improved accessibility to a variety of energy sources that generate electricity (reliability and system 
efficiency); and 

• Enhanced cyber security for control systems to enhance reliability. 

Benefits of the operational activities include: 

• A hardened energy infrastructure that detects, prevents, and mitigates disruptions to the U.S. energy 
sector (reliability); 

• Competitively priced and environmentally responsible electricity through cross-border trade (system 
efficiency); 

• Facilitated activities with the states to develop energy security and reliability plans, energy efficiency 
plans, and generation/demand response investment strategies (system efficiency); and 

• Coordinated response for energy emergencies (resiliency). 
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Projects are selected as part of a broad strategy that involves partnerships with key stakeholders, 
particularly those who can influence and change conditions and circumstances that the Federal 
Government may be unable to influence and change on its own. These partnerships enable OE to 
leverage its resources and capabilities by conducting joint planning, information exchange, and cost- 
shared research, development, and demonstration projects with other Government agencies, national 
laboratories, universities, and the private sector. OE plays catalytic and facilitative roles since more than 
80% of the Nation’s energy infrastructure is owned and operated by the private sector. 

Performance 

OE’s work within the Electricity Delivery and Energy Reliability appropriation continues to support the 
Secretary’s Goals: 

Goal 1 : Innovation: Lead the world in science, technology, and engineering 

Goal 2: Energy: Build a competitive, low-carbon economy and secure America 's energy fiiture 

Goal 3: Security: Reduce nuclear dangers and environmental risks 

The Electricity Delivery and Energy Reliability program plays a significant role in achieving Goal 2, 
Energy: Build a competitive, low-carbon economy and secure America 's energy future. A modernized, 
reliable and secure electric grid is critical to enabling a low carbon, secure energy future by improving 
the efficiency of the electric transmission and distribution system, thereby reducing power delivery 
losses; and enabling the integration of intermittent and variable renewable and other clean energy 
sources and energy efficient alternatives. OE supports this by conducting research to develop and 
deploy advanced technologies that strengthen and improve the efficiency, reliability and resiliency of the 
electric grid; coordinating with state, regional and industry stakeholders to develop policies and 
practices that improve access to clean energy sources; and facilitating the recovery of the energy 
infrastructure from disruptions and energy emergencies. 

American Recovery and Reinvestment Act (Recovery Act) 

The American Recovery and Reinvestment Act (Recovery Act) included $4.5 billion for Electricity 
Delivery and Energy Reliability activities. It directed the funds to modernize the electric grid, enhance 
the security and reliability of the electric infrastructure, facilitate recovery from disruptions, and 
implement smart grid activities authorized under the Energy Independence and Security Act of 2007 
(EISA). 

The Department has devoted approximately $4 billion to implementing smart grid programs authorized 
by EISA, thereby accelerating the deployment of smart grid technologies across the transmission and 
distributions system. Smart grid technologies enable real-time monitoring of energy usage and 
automated adaptation of energy flow to save energy and reduce costs. Smart grid tools provide 
etihanced data through feedback from the electrical system, allowing operators to gain a wide-area 
picture of grid status and increase both stability and efficiency. Enhanced data will not only let 
operators analyze the root causes of any problems and increase stability but, through computer control 
and energy management, will also monitor energy usage in real time, enabling consumers to better 
control their use of energy and reduce costs. In October and November 2009, the Department 
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announced the selection of 100 projects under the Smart Grid Investment Grants program (EISA section 
1306), providing $3.4 billion in grants to utilities and other entities for smart grid upgrades to the 
electric grid; and $620 million in new awards for demonstrations of smart grid technologies and large- 
scale energy storage (EISA section 1304). Including private investment through cost shares, these two 
program initiatives represent a $9.8 billion investment in modernizing the electric grid. 

The Recovery Act also provided $80 million to develop a resource assessment and analysis of future 
demand and transmission requirements, in support of regional transmission planning, a critical element 
of the nation’s transition to a clean energy future. Awards to six organizations for regional and 
intercoimection transmission planning, two awards for each of the nation’s three interconnections, were 
announced on December 18, 2009. 

The Act provided $ 1 00 million for workforce training to ensure that the skilled electric power system 
workforce needed to modernize the grid is available. The application period for this Funding 
Opportunity Announcement closed on November 30, 2009. 

Recovery funds are also funding the development of industry-based interoperability standards that can 
help the many different devices involved in smart grid, and their ability to communicate with each other 
in an efficient and secure manner, become more interoperable than they are today. This will result in an 
effective and consistent application of smart grid technologies. The National Institute of Standards and 
Technology, working with the Department, is facilitating this effort. 

The Department is also providing assistance to state and local governments, critical partners in the 
efforts to modernize the grid and improve its reliability. One initiative will enhance energy assurance 
capabilities, providing funds to state and local governments to develop or improve emergency planning 
and preparedness in situations such as blackouts, hurricanes, ice storms, and disruptions to heating 
supplies, lessening the devastating impact that such incidents can have on the economy and the health 
and safety of the public. Another initiative provides assistance to state public utility commissions that 
regulate and oversee new electricity projects, which can include such elements as smart grid 
developments, renewable energy and energy efficiency programs, carbon capture and storage projects. 
Awards were announced for these initiatives in August and September 2009, with selection of awards to 
local governments for energy assurance expected in January 2010. 
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The table below shows the current allocation of Recovery Act funds. 


American Recovery and Reinvestment Act 

(dollars in thousands) 

FY 2009 Current Appropriations 


Allocation as of 
September 2009 

Current Allocation 

Electticity Delivery and Energy Reliability 



Smart Grid Investment Progr^n (EISA 1306) 

3,375,700 

3,470,700 

Smart Grid Regional and Energy Storage 
Demonstrations (EISA 1304) and completion of 
ongoing demonstration projects (1) 

700,000 

700,000 

Interoperability Standards (2), (3) 

10,000 

10,000 

Workforce Development (3) 

100,000 

100,000 

Interconnection Planning and Analysis (3) 

80,000 

80,000 

State and Local Energy Assurance Capabilities 

55,000 

55,000 

State Regulatory Assistance 

50,000 

50,000 

Program Direction 

22,500 

30,012 

Other 

102,512 

0 

Total, Electricity Delivery and Energy Reliability (4) 

4,495,712 

4,495,712 


(1) Provides a maximum of $80M to complete ongoing smart grid demonstrations. 

(2) Reflects a transfer of $288,000 for SBIR/STTR. 

(3) Directed in the Act. 

(4) Reflects $4M transferred to Departmental Administration for management and administration. 

The Department of Energy’s Recovery website (http://www.energy, gov/recovery) contains current 
information on activities, funding opportunities, and award selections. 


Basic and Applied R&D Coordination 

Coordination between the Department’s basic research and applied technology programs is a high 
priority for the Secretary of Energy. The Department has a responsibility to coordinate its basic and 
applied research programs to effectively integrate R&D by the science and technology communities 
(e.g., national laboratories, universities, and private companies) that support the DOE mission. Efforts 
have focused on improving communication and collaboration between federal program managers and 
increasing opportunities for collaborative efforts targeted at the interface of scientific research and 
technology development to ultimately accelerate DOE mission and national goals. Coordination between 
the basic and applied programs is also enhanced through joint programs, jointly-funded scientific 
facilities, and the program management activities of the DOE Small Business Innovation Research 
(SBIR) and Small Business Technology Transfer (STTR) programs. Additionally, co-funding research 
activities and facilities at the DOE laboratories and funding mechanisms that encourage broad 
partnerships are also means by which the Department facilitates greater communication and research 
integration within the basic and applied research communities. 
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For example, OE coordinates its energy storage research with the Office of Science (SC) and the 
Advanced Research Projects Agency-Energy (ARPA-E), as well as the Office of Energy Efficiency and 
Renewable Energy (EERE). SC’s Basic Energy Sciences program is supporting research at the Pacific 
Northwest Laboratories on Molecularly Organized Nanostructured Materials, and OE is developing self- 
assembled batteries with the same group. OE and ARPA-E conducted a joint workshop on Grid Scale 
Energy Storage, and EERE and OE held a joint workshop on Energy Storage for Solar photovoltaics. 
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Electricity Delivery and Energy Reliability 
Office of Electricity Delivery and Energy Reliability 

Funding by Site by Program 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 


Argonne National Laboratory 

Research and Development 

1,225 

1,788 

1,450 

Pemiitting, Siting, and Analysis 

no 

600 

90 

Total, Argonne National Laboratory 

1,335 

2,388 

1,540 

Brookhaven National Laboratory 

Research and Development 

350 

350 

0 

Total, Brookhaven National Laboratory 

350 

350 

0 

Chicago Operations Office 

Research and Development 

1,700 

100 

0 

Program Direction 

363 

375 

378 

Total, Chicago Operations Office 

2,063 

475 

378 

Golden Field Office 

Research and Development 

500 

8 

0 

Pemiitting, Siting, and Analysis 

500 

209 

0 

Total, Golden Field Office 

1,000 

217 

0 

Idaho National Laboratory 

Research and Development 

2,375 

3,825 

4,000 

Total, Idaho National Laboratory 

2,375 

3,825 

4,000 

Idaho Operations Office 

Research and Development 

350 

4,588 

4,588 

Program Direction 

4 

0 

0 

Total, Idaho National Laboratory 

354 

4,588 

4,588 

Lawrence Berkeley National Laboratory 

Research and Development 

3,805 

4,130 

5,040 

Permitting, Siting, and Analysis 

3,490 

4,243 

4,338 
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(dollars in thousands) 


FY2009 

FY 2010 

FY2011 


Total, Lawrence Berkeley National Laboratory 

7,295 

8,373 

9,378 

Los Alamos National Laboratory 

Research and Development 

5,900 

6,100 

2,560 

Total, Los Alamos National Laboratory 

5,900 

6,100 

2,560 

National Energy Technology Laboratory 

Research and Development 

24,760 

58,724 

83,145 

Permitting, Siting, and Analysis 

906 

692 

1,102 

Infrastructure Security and Energy Restoration 

4,251 

2,344 

4,748 

Program Direction 

4,663 

5,684 

8,395 

Congressionally Directed Activities 

17,745 

13,075 

0 

Total, National Energy Technology Laboratory 

52,326 

80,519 

97,390 

National Renewable Energy Laboratory 

Research and Development 

2,760 

2,200 

2,500 

Permitting, Siting, and Analysis 

20 

100 

0 

Total, National Renewable Energy Laboratory 

2,780 

2,300 

2,500 

Oak Ridge Institute for Science and Education 

Program Direction 

312 

0 

0 

Total, Oak Ridge Institute for Science and Education 

312 

0 

0 

Oak Ridge National Laboratory 

Research and Development 

21,564 

13,525 

6,090 

Permitting, Siting, and Analysis 

100 

0 

159 

Congressionally Directed Activities 

476 

0 

0 

Total, Oak Ridge National Laboratory 

22,140 

13,525 

6,249 

Pacific Northwest National Laboratory 

Research and Development 

9,522 

10,798 

13,100 

Total, Pacific Northwest National Laboratory 

9,522 

10,798 

13,100 


Richland Operations Office 
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(dollars in ttiousands) 


FY2009 

FY2010 

FY20U 


Infrastructure Security and Energy Restoration 

600 

250 

845 

Total, Richland Operations Office 

600 

250 

845 

Sandia National Laboratory 

Research and Development 

7,643 

11,171 

16,350 

Congressionally Directed Activities 

1,427 

0 

0 

Total, Sandia National Laboratory 

9,070 

11,171 

16,350 

Washington Headquarters 

Research and Development 

665 

7,594 

5,470 

Permitting, Siting, and Analysis 

145 

556 

711 

Infrastructure Security and Energy Restoration 

1,329 

3,593 

595 

Program Direction 

15,837 

15,361 

20,276 

Total, Washington Headquarters 

17,976 

27,104 

27,052 

Total, Electricity Delivery and Energy Reliability 

135,398 

171,982 

185,930 


• Totals arc adjusted for rounding. 
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Major Changes or Shifts by Site 
Argonne National Laboratory (ANL) 

• Reduction in Permitting, Siting and Analysis funds results from completion of corridor analysis 
in FY 2010. 

Brookhaven National Laboratory (BNL) 

• Reduction in funds due to close-out of activities related to high temperature superconductivity in 
Clean Energy Transmission and Reliability. 

Idaho National Laboratory (INL) 

• Increase results from additional activities in cyber security. 

Lawrence Berkeley National Laboratory (LBNL) 

• LBNL’s additional funds will support additional activities in Clean Energy Transmission and 
Reliability. 

Los Alamos National Laboratory (LANL) 

• Reduction in funds due to close-out of activities related to high temperature superconductivity in 
Clean Energy Transmission and Reliability. 

National Energy Technology Laboratory (NETL) 

• NETL’s additional funds will support new competitive solicitations in Energy Storage. 

Oak Ridge National Laboratory (ORNL) 

• Reduction in funds due to close-out of activities related to high temperature superconductivity in 
Clean Energy Transmission and Reliability. 

Pacific Northwest National Laboratory (PNNL) 

• PNNL’s additional funds will support additional activities in Clean Energy Transmission and 
Reliability. 

Sandia National Laboratory (SNL) 

• SNL’s additional funds will support additional activities in Energy Storage. 


Site Description 


Argonne National Laboratory (ANL) 

Research and Development 

ANL performs research and development for in high temperature superconductivity (HTS) under 
Advanced Cables and Conductors activity. Argonne uses unique expertise in superconducting materials 
science and in developing characterization tools to help improve the understanding of current flow in 
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HTS materials. Unique facilities such as the Intense Pulsed Neutron Source (IPNS) and the Advanced 
Photon Source are used for measurement and characterization in ANL’s research. Argonne also 
provides support to cyber security activities. 

Permitting, Siting, and Analysis 

ANL provides analytical support to DOE in its EPACT Sec. 368 requirement to work with the Federal 
agencies of Defense, Commerce, Agriculture, Interior and in consultation with the Federal Regulatory 
Energy Commission (FERC), states, tribes, appropriate local units of governments, affected energy 
industries and other interested parties, to perform any environmental reviews so as to allow the 
respective Federal agencies to amend their land use and resource management plans to incorporate 
corridors for oil, gas, and hydrogen pipelines and transmission lines on Federal lands in the eastern US. 
In addition, ANL assists DOE in its review of environmental assessments required for DOE issuance of 
permits and authorizations for cross-border transmission lines and exports of electricity. 

Brookhaven National Laboratory (BNL) 

Research and Development 

BNL performs research and development in high temperature superconductivity (HTS) under Advanced 
Cables and Conductors activity by working with national laboratory/industry teams and universities to 
undertake research on fundamental wire properties and processing issues. 

Chicago Operations Office (COO) 

Program Direction 

The Chicago Operations Office provides strategic planning, technical support, benefits analysis, and 
project management support to the Research and Development Program. 

Idaho Operations Office (IDO) 

Research and Development 

The Idaho Operations Office will provide project management support to the Research and 
Development Program. Project management support includes commissioning solicitations and 
management support for financial assistance agreements awarded through these solicitations. 

Idaho National Laboratory (INL) 

Research and Development 

The Idaho Laboratory provides a Supervisory Control and Data Acquisition (SCADA) test bed to 
support the Cyber Security program. 

Lawrence Berkeley National Laboratory (LBNL) 

Research and Development 

LBNL has the lead for a national laboratory/industry/university consortium that was formed to support 
research in Transmission Reliability and Renewables Integration. 

Permitting, Siting, & Analysis 
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Funding to LBNL is used for analysis in support of the 2009 DOE National Transmission Congestion 
study and other transmission-related analysis studies undertaken by DOE. LBNL is also responsible 
for providing technical assistance to state electricity ofBcials, including but not limited to state public 
utility commissions, on state and regional electricity policy issues, including ratepayer-financed energy 
efficiency, demand response, smart grid, renewable energy, transmission, and clean coal. Additionally, 
LBNL provides analytical support to DOE in its facilitation with EPA of the utility industry/state 
electricity regulators' National Action Plan for Energy Efficiency. 

Los Alamos National Laboratory (LANL) 

Research and Development 

LANL works with industry to develop second generation HTS wires based on the ion beam assisted 
deposition (IBAD) process pioneered by LANL. LANL’s expertise in film deposition processes and 
materials science is used to improve the performance of IBAD wires. Commercial versions are expected 
to carry 1,000 amperes of current through a centimeter wide metal strip coated with a film the thickness 
of only a few human hairs - a revolutionary change. LANL is also working with industry to develop 
superconducting transmission cables and superconducting fault current limiters. This activity will be 
brought to a close in FY 20 1 1 . Finally, LANL provides support to energy assurance visualization 
activities. 

National Energy Technology Laboratory (NETL) 

Research and Development 

NETL will provide strategic planning, technical support, benefits analysis, and project management 
support to the Research and Development Program. Project management support includes 
commissioning solicitations and management support for financial assistance agreements awarded 
through these solictations. NETL will also provide intra- and inter-departmental coordination support 
with other Federal Programs. 

Permitting, Siting, & Analysis 

NETL is used to issue grants to national and regional State-based non-profit organizations that have 
developed expertise in providing technical assistance in electric markets to States and regions. These 
groups include the National Association of Regulatory Utility Commissioners, the National Governors 
Association, the Western Governors Association, and the National Conference of State Legislatures. 

Infrastructure Security and Energy Restoration 

NETL is the central project management center for the ISER program. Additionally, NETL acts as the 
coordinating lead laboratory for the visualization and modeling working group (VMWG), to integrate 
analysis from the VMWG laboratories. NETL also produces a 1-hour analysis of energy related 
situations showing major energy assets. In addition, NETL provides analysis for special projects that 
emerge from various sources and incidents, such as a Gulf of Mexico oil and gas production analysis in 
the post-Katrina environment. Further, NETL develops Energy Information Library documents which 
profile key energy assets for use during emergencies as reference documents. 

National Renewable Energy Laboratory (NREL) 

Research and Development 
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NREL works with industry to develop a uniform national standard for interconnection of distributed 
power resources with the electric grid and performs research to develop related test and certification 
procedures. Activities will also include renewable energy grid integration to fully integrate transmission 
and distribution system level renewable energy technologies into the electric grid. In FY 2009 and FY 
2010 NREL also supports the High Temperature Superconductivity R&D under Advanced Cables and 
Conductors activity by working with national laboratory/industry teams and universities to research 
fundamental wire properties and processing issues. 

Oak Ridge National Laboratory (ORNL) 

Research and Development 

ORNL is part of a national laboratory/industry /university consortium that was formed to support 
research activities in Transmission Reliability and Renewables Integration. ORNL operates the National 
Transmission Technology Research Center for testing transmission technologies. ORNL is one of the 
primary labs for renewable and distributed systems integration research including plug-in hybrid electric 
vehicles’ effects on the grid and renewable energy grid integration. ORNL is developing second 
generation HTS wires based on the rolling-assisted, biaxially textured substrate process (RABiTS) 
patented by ORNL. ORNL is applying its expertise in cryogenic systems and power system technology 
in projects to develop superconducting fault current limiters, transformers and transmission cables. This 
activity will be brought to a close in FY 2011. ORNL also has expertise in power electronics in support 
of the grid and energy storage. 

Permitting, Siting, & Analysis 

ORNL assists DOE in its review of environmental assessments required for DOE issuance of permits 
and authorizations for cross-border transmission lines and exports of electricity. Additionally, ORNL 
supports DOE in its analysis of material related to any emergency order issued by the Secretary of 
Energy concerning electricity reliability under sec. 202(c) of the Federal Power Act and any other 
related matter. 

Pacific Northwest National Laboratory (PNNL) 

Research and Development 

PNNL is supporting development of communication and control architectures and technologies, 
situational awareness, and visualization tools. PNNL supports development of smart grid technologies 
for improved load/demand management while responding to market prices and electricity 
supply/demand conditions. PNNL is one of the lead labs in analyzing the effects of plug-in hybrid 
electric vehicles on the grid. They are also supporting work in renewable energy grid integration. 

PNNL is part of a national laboratory/industry /university consortium that was formed to support 
research on Transmission Reliability and Renewables Integration. PNNL conducts evaluations of the 
technological and institutional aspects of recent reliability events on the Nation’s electric power system, 
and is the lead for research activities in real-time monitoring and control for the power grid. 

Richland Operations Office (ROO) 

Infrastructure Security and Energy Restoration 

Fimds sent to the Richland Operations office are used for the HAMMER program to support a variety of 
emergency response functions. Richland develops and conducts training for OE’s ESF-12 Energy 
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Restoration Team members, including conducting drills and exercises to test emergency response 
capabilities. During an emergency, Richland provides responders for energy emergencies, coordinates 
the deployment schedules, and provides lessons learned and after-action reports, detailing activities from 
ESF-12 deployment efforts. 

Sandia National Laboratories (SNL) 

Research and Development 

SNL is a national leader in energy storage systems research and development. SNL is developing 
improved energy storage system components including power conversion electronics and modular 
multi-functional energy storage systems and manages joint DOE Storage Initiatives with the California 
Energy Commission and the New York State Energy Research and Development Authority. SNL is part 
of a national laboratory/industry /university consortium that was formed to support research on 
Transmission Reliability and Renewables Integration. SNL also works to develop advanced 
superconductors based on the sol-gel chemical deposition process. 

Washington Headquarters 

Research and Development 

Activities include program management and administration of the Small Business Innovation Research 
(SBIR) and Small Business Technology Transfer (STTR) programs, I-Manage, and communications. 

Permitting, Siting, & Analysis 

DOE Headquarters also issues grants to national and regional State-based non-profit organizations that 
have developed expertise in providing technical assistance in electric markets to States and regions, such 
as the Western Governors Association. DOE Headquarters staff constantly analyzes the regional and 
national effects of the loss of crude oil, natural gas, refined petroleum products, and electricity. In 
addition, during energy disruptions. Headquarters staff issues both periodic and special reports on the 
real-time status of the particular energy situation, timetables for restoration of energy supplies, and other 
factors, as well as responds to special information requests from senior officials throughout the 
Executive Branch. 

Infrastructure Security and Energy Restoration 

Washington Headquarters funding is used to support the Operations Response Directorate. Specifically, 
this support will encompass computer, technology, and visualization support to the Emergency 
Response Center, as well as research on critical energy infrastructure in support of the Operations and 
Response Area Managers. 
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Research and Development 
Funding Profile by Subprogram 



FY 2009 



FY 2009 

Cuirent 

FY2010 


Current 

Recovery Act 

Current 

FY 20U 

Appropriation 

Appropriation 

Appropriation 

Request 


Research and Development 

Clean Energy Transmission and Reliability.. 

0 

0 

38,450 

35,000 

Smart Grid Research and Development 

0 

0 

32,450 

39,293 

Energy Storage 

0 

0 

14,000 

40,000 

Cyber Security for Energy Delivery Systems 

0 

0 

40,000 

30,000 

High TemperatiH-e Superconductivity 

23,130 

0 

0 

0 

Visualization and Controls 

24,461 

0 

0 

0 

Energy Storage and Power Electronics 

6,368 

0 

0 

0 

Renewable and Distributed Systems Integration.. 

29,160 

0 

0 

0 

Total, Research and Development 

83,119 

0 

124,900 

144,293 


Public Law Authorizations: 

P.L. 109-58, Energy Policy Act, 2005 

P.L. 1 10-140, Energy Independence and Security Act, 2007 

Mission 

The mission of the Research and Development (R&D) program is to advance technology, in partnership 
with industry, government, and the public, to meet America’s need for a reliable, efficient, secure and 
affordable electric power grid. 

Benefits 

The Office’s Research and Development program will pursue technologies that reduce greenhouse gas 
emissions, contribute to energy independence, and enhance economic growth by improving the 
reliability, efficiency, flexibility, functionality, and security of the Nation’s electricity delivery system. 

The activities will: (1) enhance the carbon-reducing contributions of clean energy systems such as wind, 
solar, advanced nuclear, coal with carbon capture and sequestration, energy efficient appliances and 
equipment, and electric transportation including plug-in vehicles by accelerating development and 
deployment of smart grid and other advanced technologies, tools, and techniques; (2) strengthen the 
reliability and resilience of the electric grid by enhancing visualization tools and situational awareness 
strategies for identifying potential operational problems, reducing their frequency and duration, and 
preventing local disturbances from cascading into regional outages; (3) lower electricity costs by 
reducing peak electricity use, increasing asset utilization, opening access to a wider variety of energy 
sources for generation and demand response, and integrating them more cost-effectively into grid 
planning and operations; and (4) reduce the risk of energy disruptions due to cyber attacks by 
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developing advanced cyber security protections and controls to better detect, prevent, mitigate, and 
recover from external disruptions to the energy sector. 

Annual Performance Results and Targets 

OE’s R&D program contributes to The Secretary’s goals of (1) Innovation: Lead the world in science, 
technology, and engineering and (2) Energy: Build a competitive, low-carbon economy and secure 
America’s energy future. 

The four activities within R&D each advance these goals by promoting the development of an efficient, 
"smart" electricity transmission and distribution network. This includes national leadership efforts to 
develop smart grid technologies, tools, and techniques; energy storage systems; and power electronics 
devices for grid modernization and integration of renewable and other clean energy systems while 
ensuring that the nation’s energy infrastructure is protected from cyber attacks. The Advanced Modeling 
Grid Research initiative will provide fundamental support to all of these activities and significantly 
advance our analytical ability to upgrade, extend, and replace existing grid modeling and analysis, 
visualization, and decision-making tools. 

An efficient, flexible, and reliable electric transmission and distribution (T&D) system is pivotal in 
reducing greenhouse gas (GHG) emissions and implementing carbon management strategies for the 
electricity sector because it provides two distinct benefits. First, it improves the energy efficiency of 
electric transmission and distribution, thereby reducing electrical power losses and the GHG emissions 
that would have been produced in generating the lost power. Second, it enables the integration of low- 
carbon energy options such as variable and intermittent renewable resources and other clean power 
sources; energy-efficient buildings, appliances, and industrial equipment; and transportation alternatives 
such as electric vehicles. 

Strategies to reduce peak loads will reduce GHG emissions because energy losses are greatest during 
peak load periods when electric T&D equipment approaches thermal limits. Advanced technologies, 
tools, and techniques can reduce peak loads and their associated thermal loadings on electric delivery 
equipment, thereby increasing the energy efficiency of electric T&D. Improved sensors, control systems, 
and communications strategies that provide real-time information to grid operators for “visualizing” 
power flows across the T&D system are also essential because they enable greater use of variable 
generation such as wind and solar energy, demand response, energy storage, advanced metering 
infrastructure, and other peak load-reducing strategies. RD&D priorities include development and 
testing of lower-cost sensors, communications and control systems, and energy storage systems, and 
testing of devices, software, and analysis tools at utilities across the country. 

Smart grid systems and power electronics devices will also make it easier and more cost-effective to 
install and operate renewable energy and energy efficiency technologies and to interconnect them with 
the electric grid in a reliable and safe manner. In addition, an electric distribution system that includes 
real-time controls, distributed generation and storage, and advanced metering infrastructure will greatly 
improve the adoption and use of energy efficient buildings, appliances, and equipment. Finally, the 
future potential of plug-in electric and hybrid-electric vehicles will require an electric distribution 
system that is capable of providing cost-effective charging services to consumers without adding to peak 
demand or causing other harmful impacts on the grid. RD&D priorities include lower-cost and more 
widely deployed sensors and communications and control systems, and demonstrating their performance 
at utilities across the country. 
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Means and Strategies 

To achieve its GPRA Unit Program goal, the OE R&D Program employs a variety of means and 
strategies designed to maximize the probability of success in an environment that is affected by many 
external factors. Accordingly, collaboration with external stakeholders is an essential element of the 
Office’s implementation strategy. 

The Office’s strategy is to emphasize highly-focused projects that are vital to the electric system and the 
consumers it serves that will not be addressed by the private sector or the states without Federal support. 
Focus is placed on technology development that addresses the long-term needs of the power system but 
that also have the capability to contribute to today’s critical challenges. The Office’s philosophy is 
technology neutral regarding generation sources and end use demands. It seeks to create a robust, 
resilient, interoperable grid that provides maximum flexibility in the marketplace. 

The Office’s efforts to increase market penetration of advanced electric transmission and distribution 
systems are achieved through 1) decreased cost and increased technological performance; and (2) the 
implementation of national industry consensus standards for interoperability of smart grid and various 
distributed energy systems and demand response, including cyber security protections, interconnection, 
communications, and controls. Technology advances include development of second-generation 
superconducting wire, development of real-time monitoring and control software tools, and development 
of system operating models to improve grid reliability and energy efficiency. Modernization and 
expansion of the electricity inffastmcture is achieved by improving the reliability, energy efficiency, and 
cost-effectiveness of the system using the following methods: (1) developing real-time information and 
control technologies and systems including cybersecurity protections; (2) developing distributed 
intelligence sensing and control technologies; (3) reducing the cost and increasing the energy density of 
energy storage systems; and (4) providing technical assistance and analysis that supports State and 
regional wholesale electric market improvements and the development with the National Institutes of 
Standards and Technology and standards development organizations of interoperability standards. 

External factors include the private ownership of most grid assets and a constantly shifting economic 
and regulatory environment. To achieve our goals, projects are selected as part of a broader strategy that 
involves partnerships with key stakeholders, particularly those who can influence and change conditions 
and circumstances that the Federal Government may be unable to influence and change on its own. 

These partnerships enable OE to leverage its resources and capabilities, including investments made 
under the American Recovery and Reinvestment Act, by conducting joint planning, information 
exchange, and cost-shared research, development, and demonstration projects with other Government 
agencies, national laboratories, universities, and the private sector. OE plays catalytic and facilitative 
roles since more than 80 percent of the Nation’s energy infrastructure is owned and operated by the 
private sector. 

In carrying out OE’s mission, the following collaborative activities are performed; 

• Planning, reviewing, partnering, and cost-sharing with leading U.S. companies to pursue research and 
development of electric transmission, distribution, and energy storage technologies; 

• Consulting with utilities, Regional Transmission Organizations, and Independent System Operators on 
regional policies, market assessments, planning, and regulations; 

• Collaborating with other DOE offices and related entities, including: 

o The Office of Fossil Energy and the Office of Energy Efficiency and Renewable Energy 
on how to best ensure energy security (DOE’s Strategic Theme 1) with a diverse supply 
of reliable, affordable, and environmentally responsible energy; 
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o The Office of Science to apply basic research and science capabilities to technological 
barriers involving the electric grid; 
o The Energy Information Administration on market analysis; 
o The Power Marketing Administrations and the Tennessee Valley Authority (TVA) on 
evaluating transmission-related technologies that enhance reliability and lower costs to 
consumers; 

o DOE laboratories on planning, managing, reviewing, and completing R&D technical 
work with industry; 

• Working with other Federal agencies, such as the Federal Energy Regulatory Commission, 
Department of Commerce, National Institute of Standards and Technology, Environmental Protection 
Agency, Department of Interior, and Department of Agriculture, to develop policies, market 
mechanisms, and programs that facilitate modernization and expansion of the Nation’s electricity grid 
and development and deployment of smart grid technologies, tools, and business practices; as well as 
the Department of Homeland Security, the Department of State and the Department of Defense to 
develop and test technologies, coordinate vulnerability and cyber security issues and provide 
assessments; 

• Collaborating with electric utility organizations such as the North American Electric Reliability 
Corporation, Electric Power Research Institute, Edison Electric Institute, American Public Power 
Association, and the National Rural Electric Cooperative Association as well as power companies, 
equipment manufacturers, and IT vendors to analyze market mechanisms and develop improved 
approaches to grid modernization and expansion; 

• Working with States and regional entities, such as regional governors’ associations, the National 
Governors Association, National Association of Regulatory Utility Commissioners, National 
Association of State Energy Offices, and the National Council of State Legislators to develop policies, 
market mechanisms, State laws, and programs to improve the electric grid at the local. State, and 
regional levels; and 

• Partnering with universities to develop plans and reviews, and to further research and development 
efforts. 

Approximately $4 billion of the American Recovery and Investment Act funds are being used to 
implement smart grid programs authorized by the Energy Independence and Security Act of 2007 
(EISA Sections 1304 and 1306), thereby accelerating the deployment of smart grid technologies across 
the transmission and distributions system. The ultimate aim is to enable smart grid functions on the 
electric system as soon as possible, and to demonstrate how a suite of existing and emerging smart grid 
technologies can be irmovatively applied and integrated to prove technical, operational, and business- 
model feasibility. 

Validation and Verification 

To validate and verify performance, OE R&D program will conduct internal and external reviews and 
audits. The Office’s programmatic activities are subject to continuing review by Congress, the 
Government Accountability Office, and the Department’s Inspector General. Senior management invites 
external reviews of office-wide planning, design, management, and programmatic results in order to 
improve efficiencies. Each program activity manager conducts at least biennial peer reviews by 
committees comprised of independent subject-area experts to review the management and technical 
achievements of both programs and projects. Program activity managers maintain long-term goals, 
annual targets, and milestones, which are tracked by the Department’s program management reporting 
system. OE will build on previous budget and performance integration progress, and rigorously apply its 
integrated project reporting system, including the monitoring of milestones, performance, cost and 
schedule, and the implementation of corrective actions as needed. 
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Clean Energy Transmission and Reliability 
Funding Schedule by Activity 


Clean Energy Transmission and Reliability 

Transmission Reliability and Renewables Integration 
Advanced Cables and Conductors 
Advanced Modeling Grid Research 
SBIR/STTR 

Total, Clean Energy Transmission and Reliability 


(dollars in thousands) 


FY2009 

FY2010 

FY20n 

0 

17,798 

19,440 

0 

19,575 

4,860 

0 

0 

9,720 

0 

1,077 

980 

0 

38,450 

35,000 


Transmission is the “linchpin” of the Nation’s electric system, literally binding our country together 
with other critical infrastructures. It ties urban loads to affordable sources of generation, and it connects 
regions for enhanced reliability. Parts of the Nation’s electric system are being operated closer to the 
edge than ever before; it is straining under the increasingly complex demands Iteing placed upon it. 
There is a strong need for additional transmission capacity to maintain reliability. At the same time, we 
recognize that we must prepare for potentially dramatic changes in the way the system is planned and 
operated as the amount of renewables is increased and in light of greenhouse gas emissions. 

Substantial expansion of renewable power presents the Nation’s electric sector with two major 
challenges: judicious expansion of the Nation’s transmission infrastructure; and integration of 
variable renewable generation into the routine operation of the power system. A shift away from the 
legacy system paradigm is required to ensure reliability and sustainability. In order to meet the 
President’s goals, there will need to be expansion of the transmission system so that remote 
renewable energy (especially utility scale solar and wind) can reach demand centers such as large 
cities. It will also require better management and visualization of the grid infrastructure, especially as 
higher penetration of variable generation is integrated with traditional baseload electricity sources. 
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To address these issues, the Clean Energy Transmission and Reliability (CETR) subprogram supports 
activities in next-generation cables and conductors to increase the delivery capacity of electricity 
systems, to improve the affordability of electric services by reducing the need for new rights-of-way, 
and to enhance efficiency by reducing energy losses. In 201 1, work on high-temperature 
superconductivity will be phased-out with completion of meaningful research milestones. The 
subprogram also supports activities that enhance our understanding of the power system, and enable 
response to changing system and market conditions, paramount for ensuring reliable and efficient grid 
operations under high penetration of variable generation. Additionally, the subprogram will 
significantly advance our analytical ability to upgrade, extend, and replace existing grid modeling and 
analysis, visualization, and decision making tools. 

This was a new program structure in FY 2010. It combines activities funded in PY 2009 and before in 
the High Temperature Superconductivity subprogram, and in the Visualization and Control subprogram 
(i.e., synchrophasors and wide-area measurements). Accomplishments and activities in FY 2009 are 
covered in those subprograms in subsequent sections in this Budget Justification. 

Benefits 

The CETR subprogram supports grid modernization through the development of advanced transmission- 
driven technologies to improve grid reliability, efficiency, and security. It is developing advanced 
technologies, tools, capabilities and techniques that will: 

• Enable integration of transmission-level, variable renewable generation (such as utility-scale solar 
and wind) into routine operation of the power system; 

• Improve situational awareness for faster response to transmission disturbances to reduce the 
number and spread of outages; 

• Enhance sensing of and response to deteriorating grid conditions to allow the transmission system 
to operate closer to its loading limits, reduce operating margins, and thereby reduce the greenhouse 
gas (GHG) intensity associated with the electric grid; and 

• Advance modeling and data analytic capabilities needed for in-depth power systems planning, 
operation, and investment. 

The subprogram is strengthening America’s role as the world leader in science and technology. 

An informed workforce is as critical to transmission reliability and to achieving our Nation’s energy 
vision as advanced technologies and tools. Hence, university partnerships are a core element of the 
CETR subprogram and are working to develop and nurture the needed scientific and engineering talent. 
Coupled with the strategic power engineering research that is being sponsored at the national 
laboratories and in partnership with the private sector, the subprogram draws on the most talented 
researchers in the power system field and provides oppormnities for the Nation to position its workforce 
to address future electricity challenges. 
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Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

Transmission Reliability and Renewables Integration 0 17,798 19,440 

Market restructuring, greenhouse gas reductions, and new end-use technologies such as plug-in hybrid 
electric vehicles are redefining the way we use electricity. As the demand for higher quality electricity 
continues to grow, as well as the need to better integrate renewable resources, more sophisticated 
transmission technologies and power system understanding will be required to assure the reliability 
and security of the Nation’s power grid. Increased grid system variability from renewable generation 
can be dealt with by using a number of different approaches that include increased use of real-time 
information for system operation; enhanced communications, controls, and robust markets that can tap 
existing demand flexibility and encourage the development of new flexible resources when needed; 
larger (or restructured) balancing areas; and other forms of more flexible generation and energy 
storage. 

To meet these demands, the Transmission Reliability and Renewables Integration activity focuses on 
equipping system planners and operators with the real-time information they need for achieving the 
long-term goal of improved electric transmission planning and operations. It is developing advanced 
technologies and tools to help create a resilient electric transmission system that can better detect 
disturbances, accommodate a variety of generation sources, and automatically reconfigure to prevent 
widespread outage and/or rebalance the system. The Department works with electric utilities, vendors, 
regulators, and research organizations to expand the breadth of coverage of sensors in the transmission 
system and the depth of coverage in the distribution system through coordination with the Smart Grid 
subprogram. 

Key activities include the development of a North American wide-area monitoring system (WAMS) to 
enhance situational awareness, and associated tools to evaluate operational performance. Advanced 
GPS time-synchronized sensors are intelligent electronic devices (lED) that are known as 
“synchrophasors” when used in a network; they are deployed primarily in substations and include 
phasor measurement units (PMU), digital fault recorders, and circuit breaker monitors. Other sensors 
that monitor dynamic line conditions (e.g., sag monitors) are deployed directly on transmission lines. 
They enable higher utilization of existing transmission capacity through real-time ratings. 

The WAMS activity involves partnering with universities, national laboratories, vendors, and the 
electricity industry to develop the underlying theory, algorithms, and software for power system 
plaiming and operations applications. Market uncertainties have hindered strategic transmission 
investment, and have been a threat to grid reliability and the efficient, economic operation of the 
power system. Customer demand reduction programs will enable energy-consuming products and 
processes to respond to electricity market prices to balance supply and demand in specific areas to 
help reduce transmission congestion, and ensure system reliability. 

The Activity also models, simulates, and experiments with new electricity market designs and 
operating practices to understand and optimize the effects of new markets for energy (including zero 
and low-carbon generation), ancillary services, and demand response prior to actual implementation 
on the power system. Development of advanced analysis and control algorithms requires continued 
support for a multidisciplinary, geographically-diverse university collaboration seeking innovative 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

solutions to critical challenges to electric power transmission and distribution reliability. 

FY 201 1 activities include: 

• Continue development of a prototype small signal stability monitoring tool that provides system 
operators with information on the amplitude and damping of characteristic grid oscillations; 

• Support research and development to expand the dynamics analysis capability of a PMU-based 
network and develops techniques to counter poorly-damped power, voltage or frequency 
oscillations and excursions; 

• Support the examination of advanced concepts for the use of phasor data to enhance system 
planning and operations. Includes extracting new information and understanding from phasor data 
to create decision support application tools that could include control, protection, and system 
restoration functions; 

• Examine potential deployment locations for PMUs to monitor the dynamics of renewable 
generation sources to better integrate renewables into the grid. 

The CETR subprogram coordinates renewables integration activities with the Office of Energy 
Efficiency and Renewable Energy to develop technologies and methodologies to ensure transmission- 
level renewable resources can be effectively integrated into system operations. This includes 
development of renewables integration models and support for regional reliability studies. In FY 
2011, efforts may include comprehensive human factors assessments, identification of critical 
operational issues, training simulations, and tool development to assist system operators and planners 
in handling the emerging complexities associated with integrating large penetrations of renewable 
resources into smart grid operations. 

These activities also support efforts for overall system plans for transmission development in 
coordination with the Permitting, Siting, and Analysis (PSA) program. Renewable energy resources 
such as wind and solar are often located far from load centers and from existing transmission lines. In 
addition, renewable generation is often developed incrementally over a period of years. If future 
generation development plans are not known or appear to be uncertain, a tower voltage transmission 
line may be developed for the first increment of energy that is insufficient to deliver the full build-out 
of potential energy, adding cost and complexity to the electric system. There is an increasing 
recognition that there is a need for comprehensive regional planning processes to overcome these 
challenges. In FY 2011, activities may also include technical analysis to support these planning 
processes and complement the policy-focused analysis being supported under PSA. 


Advanced Cables and Conductors 0 19,575 4,860 

High temperature superconducting (HTS) wire is a key enabler for power transmission cables with 
three to five times the capacity of conventional underground alternating current (AC) cables and up to 
ten times the capacity for direct current (DC) cables. 

By FY 2011, OE plans to have achieved a critical milestone in the HTS wire complex architecture and 
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(dollars in thousands) 

I FY2009 I FY2010 | FY20lTl 

multi-step manufacturing process. At that point, the HTS wire research will have reached a 
termination point that provides meaningful technical value. This, in turn, will enable the orderly 
closeout of OE-sponsored HTS work with laboratory and industry partners. 

The Office of Science will continue work on superconducting materials. Specifically, activities 
include studying processing-microstructure-property relationships of HTS materials that will lead to 
higher (room) temperature superconductors: 

o Investigating new processing and correlated nano-structure growth mechanisms 
o Improving the understanding of the relationship between HTS materials and their ability to 
carry current over long length 
o Improving the understanding of the interplay between 
superconductivity, magnetism and ferroelectricity 

Advanced Modeling Grid Research 0 0 9,720 

The electric power system is undergoing extensive changes. The availability of more detailed data 
about system conditions from devices such as phasor measurement units for wide area visibility and 
advanced metering infrastructure for dynamic pricing and demand response can be a great benefit 
for improving grid planning and operations, but the scale and complexity is well beyond what is 
currently being considered. The purpose of the advanced modeling grid research effort is to “get 
ahead of the curve” by anticipating the major modeling and engineering challenges that are 
expected over the next decade as part of grid modernization efforts, and by then mounting an 
aggressive national effort to address the needs through a coordinated collaborative process with 
industry that engages upfi'ont and directly the best mathematical and scientific resources. In 
addition, by carrying out its objectives, this program area helps establish a research base at the 
university level, which is critical to maintaining the human capital pipeline necessary for 
developing the next-generation power engineering workforce to meet the Nation’s energy 
challenges. 

Science-based discovery needs include: 

• New algorithms that are scalable and robust for efficiently solving the complex 
mathematical problems of the grid 

• New methodologies for characterizing uncertainty in both the large volumes of data and the 
models themselves 

• New approaches to efficiently determining relevance of data across extensive networks 

• New software architectures and rapid development tools for merging legacy and new code 
without disrupting operation 

• New human factors assessments that better align visualization platforms with operator 
capabilities and system needs such as accommodating large amounts of variable generation 

The advanced modeling and data analytic capabilities of our universities and national laboratories will 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 


be utilized to develop the understanding and capability needed for in-depth power systems planning, 
operation, and investment. FY 201 1 activities include competitively solicited projects with 
universities and national labs focused on the priority technical challenges and gaps identified from 
technical experts. This could include new methods to aggregate, organize, and analyze the data so that 
it can be used to upgrade, extend, and replace existing modeling and analysis, visualization, and 
decision-making tools, and contribute to the potential viability of new technologies and operational 
methods supporting widespread penetration of alternative and renewable energy and addressing our 
global climate crisis. 


SBIR/STTR 0 1,077 980 

The FY 2010 and FY 201 1 amounts shown are estimates for the continuation of the SBIR and 
STTR programs. 

Total, Clean Energy Transmission and Reliability 0 38,450 35,000 


Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 
($000) 


Clean Energy Transmission and Reliability 

• Transmission Reliability and Renewable Integration -i-],642 

Increase reflects expanded efforts in renewables integration and phasor tool 

research. 

• Advanced Cables and Conductors -14,715 

Decrease reflects transition to close out activities related to second generation 

HTS wire and to transition work on superconducting materials. 

• Advanced Modeling Grid Research +9,720 

Increase reflects increased activities to address modeling challenges associated 

with the grid. This is displayed as a new activity in the FY 201 1 budget. 

Total, Clean Energy Transmission and Reliability -3,353 

SBIR/STTR 

■ SBIR/STTR -97 

Reflects the decrease in base request. 

Total, SBIR/STTR -97 

Total Funding Change, Clean Energy Transmission and Reliability -3,450 
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Smart Grid Research and Development 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Smart Grid Research and Development 




Smart Grid Research and Development 

0 

31,542 

28,473 

Power Electronics 

0 

0 

9,720 

SBIR/STTR 

0 

908 

1,100 

Total, Smart Grid Research and Development 

0 

32,450 

39,293 


Description 

The “Smart Grid” is an electric grid with full integration of advanced information, communication, 
and control technologies into electric system operations. Smart grid utilizes open architecture, 
standards-compliant technologies, two-way communications, and digital controls to integrate new 
developments and technologies in renewable and alternative clean energy generation, transmission 
and distribution, and customer load management. This smart grid system not only directly supports 
achievement of the goals for renewable energy and distributed systems, but also enables new 
operational configurations such as “microgrids,” new services such as offering differentiated 
reliability levels with competitive market pricing, the ability to respond to dynamic price data, and 
new applications for electricity use such as plug-in hybrid electric vehicles to meet energy diversity 
and climate change challenges. 

The goal of the Smart Grid Research and Development subprogram is to adapt and integrate use of 
advanced digital technology to modernize the nation’s electric delivery network for enhanced 
operational intelligence and connectivity. The enhanced intelligence of a smart grid, through use of 
advanced digital (i.e., microprocessor-based measurement and control, communications, computing, and 
information) technology, is aimed at greatly improving reliability, security, and efficiency of the electric 
grid, and at minimizing its environmental impact. The enhanced connectivity will allow different 
applications, systems, and devices to be interoperable with one another, through a combined use of open 
system architecture, as an integration platform, and commonly-shared technical standards and protocols 
for communications and information systems. 

The electric delivery network for smart grid modernization encompasses the electric transmission and 
distribution infrastructure that interconnects large generation at one end and consumers’ electric loads at 
the other end, as well as all components and systems in between, including distributed energy resources 
and all forms of electric vehicles. 

The Smart Grid subprogram also supports a Power Electronics effort to address the development of 
advanced semiconductor materials and devices that will provide the future power grid with faster 
switching, more flexible power conversion, and better flow control leading to decreased costs and a 
higher level of resiliency. 
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The Smart Grid Research and Development subprogram directly supports Section 1304, Smart Grid 
Technology Research, Development, and Demonstration, of Title Xlll-Smart Grid in the Energy 
Independence and Security Act of 2007 (EISA 2007). Specifically, the subprogram supports achieving 
the following, key characteristics of a smart grid as defined in Title XIII: 

• Increased use of digital information and controls technology to improve reliability, security, and 
efficiency of the electric grid 

• Dynamic optimization of grid operations and resources with full cyber-security 

• Deployment and integration of distributed resources and generation, including renewable 
resources 

• Development and incorporation of demand response, demand-side resources, and energy 
efficiency resources 

• Deployment of smart technologies for metering, communications concerning grid operations and 
status, and distribution automation 

• Integration of “smart” devices and consumer devices 

• Deployment and integration of advanced electricity storage and peak-shaving technologies, 
including plug-in electric and hybrid vehicles and thermal air conditioning 

• Provision to consumers of timely information and control options 

• Development of standards for communication and interoperability of appliances and equipment 
connected to the electric grid, including the inftastmcture serving the grid 

Advanced, high-power electronics can play a pivotal role in improving the reliability and security of the 
Nation’s electric grid. In general, power electronics for utility-scale applications involves the use of 
semiconductor switching devices to control and convert electrical power flow from one form to another 
to meet a specific need. These conversion techniques have revolutionized modem life by streamlining 
manufacturing processes, increasing product efficiencies, and increasing the quality of life by enhancing 
many modem conveniences such as computers, and they can help to improve the delivery of reliable 
power across the electric grid. However, current silicon (Si)-based power electronics technologies 
cannot meet the demand for many high-power utility applications as a result of limitations in the 
intrinsic material properties. The primary limitation of Si devices is voltage blocking capacity because 
of Si’s relatively narrow bandgap (1.1 eV), which limits the voltage blocking capacity of most Si 
devices to less than 10 kV. For high-voltage applications, stacking packaged devices in series is 
required. Series stacking is expensive from a packaging standpoint, and it requires complicated 
triggering to maintain voltage-sharing between devices in the stack. Hence there is a need to develop 
advanced semiconductor materials and devices having greater voltage blocking capacity in the same or a 
smaller device package. 

This was a new program structure in FY 2010. It combined activities funded prior to FY 2010 in the 
Renewable and Distributed Systems Integration subprogram, as well as in power electronics (as part of 
the Energy Storage and Power Electrics subprogram). These two activities and their accomplishments 
in FY 2009 are covered in the respective subprograms in subsequent sections in this Budget 
Justification. In addition, the FY 2011 request captures new and expanded activities in Power 
Electronics to address the fundamental scientific challenges associated with advanced semiconductor 
materials and devices. 
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Benefits 

The economic and environmental benefits of smart grid implementation are significant, as summarized 
in a recently published report by the Electricity Advisory Committee {EAC).“ For example, in economic 
benefits, smart grid technologies could reduce power disturbance costs to the US economy by 
$49 billion per year; smart grid could also reduce the need for massive infrastructure investments 
between $46 billion and $1 17 billion over the next 20 years. Implementing smart grid technologies can 
reduce carbon emissions by helping to minimize peak generation, increasing energy efficiency by giving 
the consumer control over energy use, integrating large amounts of renewable energy, and “fueling” 
plug-in hybrid electric vehicles. 

Further, the same EAC report described smart grid benefits to utilities including: improved reliability; 
deferred capital spending for generation, transmission, and distribution investments; reduced operations 
and maintenance costs; increased efficiency of power delivery; integration of renewable energy and 
distributed resources; and improved system security. In regard to smart grid benefits to consumers, the 
EAC report included the following: consumption management; cost savings from peak load reduction; 
convenience of distributed generation; cost savings through energy efficiency; convenience of advanced 
meters; reduced industrial consumer costs; and enhanced business consumer service. 

Overall, these benefits will be fully realized when the modernized electric grid achieves the seven, 
principal functionalities of a smart grid, as defined by and advanced through the Smart Grid Research 
and Development subprogram: 

1) Enabling informed participation by customers 

2) Accommodating all generation and storage options 

3) Enabling new products, services, and markets 

4) Providing the power quality for the range of needs in the 2 1 st century 

5) Optimizing asset utilization and operating efficiently 

6) Addressing disturbances - automated prevention, containment, and restoration 

7) Operating resiliently against physical and cyber attacks and natural disasters 


° Electricity Advisory Committee, Smart Grid: Ertabler of the New Ertergy Economy, December 2008 
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Advanced materials research, development, and applications underlie many requirements of the smart 
grid principal functionalities described above. 

The development and deployment of wide bandgap semiconductor-based power electronics will reduce 
costs. Replacement of many silicon devices by one wide bandgap semiconductor-based power device in 
utility-scale applications will decrease size, complexity and cooling requirements and increase 
reliability. Management of the state of the power system through the use of advanced materials and 
devices will reduce catastrophic failures as well as maintenance costs. 


Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 I FY2011 


Smart Grid Research and Development 0 31,542 28,473 

The Smart Grid Research and Development activity focuses on adapting and integrating use of digital 
technology to meet the seven principal functionalities of a smart grid. A systems approach will be 
undertaken through all stages, from planning to development and implementation, and will encompass 
activities such as design and architecture, electric/communications/information technology 
infrastructure integration, integration of electric/market operations and policies, and advances in smart 
grid capabilities, functions, and services to evolve the electric grid into a 21st century smart grid. 

The Smart Grid Research and Development activity in FY 201 1 will focus on four of the five key 
technology areas: Advanced Control Methods, Improved Interfaces and Decision Support, Advanced 
Components, and Integrated Communications.” The fifth area. Sensing and Measurement, will not 
have any active effort in FY 20 1 1 . A smart grid roadmap was developed in FY 20 1 0, aiming toward 
achieving a coordinated nationwide cost-effective deployment of smart grid technologies. Based on 
the smart grid roadmap, new activities were initiated in FY 2010 to support high-priority RD&D 
objectives. These activities continue to be developed in FY 2011. Support, management, and 
maintenance will continue for the smart grid information clearinghouse. The information 
clearinghouse activity, awarded through a FY 2009 solicitation, responds to a high-priority need of the 
NARUC/FERC Smart Grid Collaborative and to the EAC recommendation. 

Key Smart Grid Technology Areas 
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Advanced Control Methods 

This technology area will continue to develop smart grid functionalities to provide integrated 
operating and control solutions for renewable systems, plug-in hybrid electric vehicles (PHEV), and 
other smart grid end-use applications. 

A challenge to distributed renewables integration is that the electric grid was not designed to 
accommodate active generation and storage at the distribution level, particularly two-way distribution 
where a local residence or business, for example, is sending power back into the distribution system 
when it is producing more power than needed. 

The renewable and distributed systems integration demonstration projects awarded competitively in 
FY 2008 will continue to be supported for their planned progression in FY 2011. Renewables 
integration efforts will be closely coordinated with HERE to fully integrate distribution system level 
renewable energy technologies into the electric grid. OE will undertake the integration of renewable 
generation, as well as end use technologies, with the electric distribution grid. Activities may include 
technology research and tool development for analyzing interactions of renewable energy technology 
with electric system operations, integration model validation and implementation, islanding impact 
studies, fault location and prediction, and interconnection standards development. Specific integration 
studies and near-term demonstrations will encourage and promote utility acceptance of increased 
renewables connected to the grid. These studies and demonstrations will develop tools and protocols 
for reliably operating a system with variable electricity sources. 

In the PHEV integration area, research is needed to understand and address the integration issues with 
the electric grid, and to optimize the integrated system performance in order to maintain reliability, 
reduce costs and optimize energy use, and decrease emissions. Activities to develop smart charge 
controllers built and tested in pilot PHEVs through established field demonstration programs at major 
automaker(s) will continue. This will build on the testing of prototype embodying smart charging 
control strategies developed in FY 2009. The strategies focus on low-cost controls technology that 
enables grid-responsiveness in emergencies, grid-awareness to charge at off-peak periods at customer 
choice, and mobile billing capabilities. Engagement with standards-making bodies, such as the 
Society of Automotive Engineers (SAE) standards committees J1772™ (EV conductive charger 
coupler) and J2847/J2836 (Communication between Plug-in Vehicles and the Utility Grid), will 
continue to be supported for standards development to achieve seamless plug & play for vehicle-to- 
inffastructure communications. In addition, OE will continue to support the FreedomCAR and Fuel 
Partnership’s Grid Interaction Tech Team, which it co-leads with EERE. 

Improved Interfaces and Decision Sunnort 

The smart grid will require wide, seamless, often real-time use of applications and tools that enable 
utility operators and managers to make decisions quickly. Decision support and improved interfaces 
will enable more accurate and timely human decision-making at all levels of the grid, including the 
consumer level, while also enabling more advanced operator training. These technologies and 
simulator training tools will transform complex power system data that is characteristic of a “Smart 
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FY2009 I FY2010 I FY2011 


Grid” into information that can be understood “at a glance” by human operators, helping them to 
identify, analyze, and act on emerging problems.. 

Continue the development of a detailed simulation tool for Smart Grid systems, with built-in 
alternative technical, economic, and regulatory aspects of the electric energy delivery system for 
evaluation of the impacts of the potential outcomes. The simulation tool, being developed via a 
collaborative environment, is to help researchers, policymakers, and industry understand and shape the 
evolution of a smart grid as it becomes an information-rich network of devices that are increasingly 
making autonomous, value-based decisions in a changing regulatory and policy environment. 

Advanced Components 

Today’s grid is characterized by materials and devices of the past. Power system components (e.g. 
transformers; breakers) are mostly the same as those employed over the past half century or more. 

This electromechanically controlled system needs to be transformed into an electronically controlled 
network. This promises significant improvements in reliability, efficiency, and cost effectiveness. 

In FY 2011, the Advanced Components activity will continue work on activities that provide 
opportunities for cost-effective, high-voltage energy conversion and flow control. These activities 
give the grid the ability to respond quiekly to an emergent problem by using strategies like changing 
flow patterns and voltage conditions, as well as help ensure the stability and efficient integration of 
diverse generation sources. Development of solid-state devices with enhanced functionality and 
flexibility (e.g. transformers with fault-current limiting capability and/or reactive power 
compensation) will overcome the limitations of conventional technology platforms. While progress 
has been made under previous Departmental efforts such as solid-state fault current limiters and 
transformers, additional research is still needed to reach the desired state. 

These application advancements will be further enabled by the development of advanced power 
electronics materials and novel material-based sensors. 

Integrated Communications (standards and deployment monitoring) 

This technology area focuses on developing and implementing an open architecture for a plug-and- 
play environment that makes the smart grid a dynamic, interactive infrastructure backbone for real- 
time information and power exchange. In FY 201 1, architectural guidelines and communications 
standards will continue to be harmonized to advance interoperation for the growing automation 
components of the electric delivery system, through support provided to the Pacific Northwest 
National Laboratory/GridWise Architecture Council (GWAC). Also supported under this effort will 
be communications to various stakeholders on the importance and benefits of interoperability for a 
smart grid, as well as facilitation of their adoption of interoperability principles and concepts. 

In FY 2011, the projects awarded in FY 20 1 0 will continue, supporting implementation of the smart 
grid interoperability framework, developed by the National Institute of Standards and Technology 
(NIST) as authorized in Section 1305 of EISA, which were solicited and launched in FY 2009. These 
projects will aim toward achieving interoperability of a broad suite of smart grid devices and systems, 
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as well as consistency throughout varying grid structure platforms. 

The development of the Smart Grid Maturity Model (SGMM) will continue to unite and define all 
components of the Smart Grid evolution — inclusive of all business, policy, social, and technical 
aspects — into a comprehensive framework for measurement and decision making. The developed 
SGMM will be transferred to an industry body for implementation through a global open stewardship 
process, similar to what the Capability Maturity Model Integration (CMMI) has done for the software 
industry. 

Power Electronics 0 0 9,720 

Power electronics for flow control and interfaces to generation and storage provide utilities the 
ability to more effectively deliver power to their customers while providing increased reliability to 
the bulk power system. They play a pivotal role in improving the reliability, security, and flexibility 
of the nation’s electric grid. While previous work involved the development of both silicon-based 
and wide bandgap semiconductors, the Power Electronics activity will focus on the development of 
wide bandgap semiconductors using integrated research teams composed of academia, materials 
producers, device manufacturers, systems providers and utilities. 

Substantial progress in semiconductor device technology has not resulted in significant progress in 
utility scale power technologies. Recent advances in wide bandgap semiconductors could change 
this situation. The two material systems with the most promise are Silicon Carbide (SiC) and 
Gallium Nitride (GaN). Despite very significant investments by the Department of Defense’s 
Defense Advanced Research Projects Agency over several years, major challenges remain for these 
technologies to be commercially viable. In each case, the fundamental limitations of the device 
technology are related to deficiencies in the intrinsic properties of the materials. 

Current silicon (Si) semiconductor technology is very near the theoretical limits of the Si material 
and cannot meet the requirements for many uitility-scale applications. The requirements include 
higher blocking voltages, switching frequencies, efficiency, and reliability. Currently, there are no 
high voltage/high-current single-Si devices available for power applications. Instead, lower-rated 
devices are connected in series and parallel to meet the necessary requirements. With the high 
voltage capability of wide bandgap semiconductors, it will be possible to replace several Si devices 
with one wide bandgap semiconductor-based power device to decrease size, complexity and 
cooling requirements and increase reliability. All this translates into reduced costs. 

Advancing the power electronics technology base to achieve commercialization requires a focus on 
cost, performance, yield, and production scalability. FY 201 1 efforts will address the following cost 
drivers; 

• Inability to mass-produce high voltage devices 

• High device leakage currents resulting in reliability issues 

• Low current carrying capability 

• High and uncharacterized defect densities 


Electricity Delivery and Energy Reliability/ 

Research and Development/ 

Smart Grid Research and Development Page 536 FY 2011 Congressional Budget 


54928A 


3/15/2010 



1441 


(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

A program involving academia, materials producers, device manufacturers and systems providers 
directed toward commercialization can have a transformational impact on the grid. 

SBIR/STTR 0 908 1,100 

The FY 2010 and FY 201 1 amounts shown are estimates for the continuation of the SBIR and 
STTR programs. 

Total, Smart Grid Research and Development 0 32,450 39,293 

Explanation of Funding Changes 


Smart Grid Research and Development 

■ Smart Grid Research and Development 

Reduction reflects deferred funding for grants awarded in FY 2010 -3,069 

■ Power Electronics 

Increase reflects new activity to develop solid state devices to replace outdated 

electromechanical devices for faster switching, more flexible power conversion, 

and better flow control. -1-9,720 

Total, Smart Grid Research and Development ■+•6,651 

SBIR/STTR 
• SBIR/STTR 

Reflects the overall increase in funding +-192 

Total, SBIR/STTR -H92 

Total Funding Change, Smart Grid Research and Development +-6,843 


FY 2011 vs. 
FY 2010 
($ 000 ) 
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Energy Storage 


Funding Schedule by Activity 


(dollars in thousands) 


FY2009 


FY2010 


FY2011 


Energy Storage 

Energy Storage 0 13,608 38,880 

SBIR/STTR 0 392 1,120 

Total, Energy Storage 0 14,000 40,000 


Description 

The Energy Storage subprogram incorporates research and development efforts on energy storage 
technology, an area that has gained importance in the energy field as a potential answer to many of the 
problems being experienced on the electric grid. 

This was a new program budget structure proposed for FY 2010. It encompasses activities funded in FY 
2009 and before as part of the Energy Storage and Power Electronics subprogram. Accomplishments 
and activities in FY 2009 are covered in that subprogram in subsequent sections in this Budget 
Justification. 

Benefits 

With the increased awareness and support of energy storage as an emerging technology, crucial for the 
modernization of the U.S. electric grid, the Energy Storage subprogram in FY 201 1 will continue its 
focus on technology advancement. Work in collaboration with the Energy Frontier Research Centers in 
the Office of Science, in developing innovative technologies that have the promise of significantly 
improving the energy storage industry, will be expanded. Improvements are needed in the basic 
materials forming battery, electrolytic capacitor and flywheel systems to reduce their cost and improve 
energy storage and cycling capabilities. Lithium ion batteries developed in the DOE electric vehicle 
program have the potential for use in stationary applications. Work will be initiated to develop 
community energy systems based on vehicle batteries and to develop significantly larger lithium ion 
cells for stationary applications. The subprogram will increase basic research and improve modeling 
capabilities of Compressed Air Energy Storage (CAES) systems to remove barriers in geologic site 
selection, characterization and development and to improve overall system efficiency. The subprogram 
will continue advanced component development and field testing of storage systems in diverse 
applications to bring these technologies closer to market. Benefits to the industry will include lower life 
cycle cost, improved performance, and easier siting due to reduced size and environmental impact. 
Collaborative field testing with renewable energy developers will be initiated. 

Detailed Justification 

(dollars in thousands) 

rFY2009 I FY2010 | FY2011 | 


Energy Storage 0 13,608 38,880 

Energy storage technology has many potential applications in the electric grid. Congestion of supply. 
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FY2009 I FY2010 I FYlOll 


increasing penetration of variable renewable generation, increased power quality demands and concern 
over greenhouse gas emissions are issues in the current electric in&astructure. One of the distinctive 
characteristics of the electricity sector is that supply is relatively fixed, at least in the short-term, while 
demand will fluctuate. Developing technology to store electrical energy so it can be available 
whenever needed would represent an important breakthrough. Large scale, megawatt-level electricity 
storage systems, or multiple smaller distributed storage systems, could significantly reduce 
transmission system congestion, manage peak loads, make renewable electricity sources more 
dispatchable, and increase the reliability of the overall electric grid. Roadmapping activities begun in 
FY 2010 will be expanded in FY 201 1 to include extensive utility, industry and academic 
participation. Reducing the cost and size of energy storage systems is the key to more widespread use. 
Effort is needed to assess opportunities for new devices and new manufacturing processes to reduce 
the cost of existing battery storage devices. For all types of systems, etfort is needed to explore the 
possibilities of substituting lower cost materials without sacrificing technical performance. The 
program will initiate new efforts in developing high temperature power electronic devices for energy 
storage devices. These systems will aid in reducing system size and complexity, reduce overall 
system cooling costs and increase system efficiency. Advances in the design of storage devices are 
needed for batteries, flywheels, and capacitors, as well as evaluation of trade-offs in features and 
performance to lower manufacturing costs. 

In FY 2010 material research activities, with the goal of producing the next generation of energy 
storage technologies, were expanded to include two national laboratories, and competitive contracts 
were placed with universities and small industrial companies. Successes in the basic research program 
initiated in FY 2010 will be extended and expanded with follow-on efforts in subsequent years. A 
novel air breathing battery concept with the potential to revolutionize stationary storage systems was 
identified; initial proof-of-principle experiments on several of the components were encouraging. A 
project was initiated to develop new electrolyte chemistry and self-assembled electrodes for flow 
batteries with potential of meeting cost and performance metrics of large scale storage systems. 
Development of self-assembled Lithium-ion electrodes and Lithium-ion cells with potential for 
meeting the performance requirements for community storage was begun. Field tests of energy 
storage technologies were successfully conducted in collaboration with utility and state energy 
agencies. 

Tools and methodologies are being developed to predict and analyze the economics of specific 
technologies for different scales/different applications and guide smart grid integration. Compressed 
air energy storage (CAES) cavern modeling efforts were intitiated in FY 2010 as were energy 
storage/grid modeling. The storage/grid modeling examined sizing and location optimizations in real 
grid configurations. In FY 2010, analytical work on energy storage systems and benefits was 
conducted, with a major study on the value and benefits storage can provide for the integration of 
renewable systems such as wind and solar energy. 

In FY 2011, research needs fall into three general categories of near-term (1-3 yr horizon), mid-term 
(3-5 yr horizon), and long-range research (>1 0 yr horizon). Activities include: electrochemical 
research; materials research; system-level development, engineering, modeling and analysis; system 
integration and testing in the laboratory and in the field. The long-range electrochemical research 

Electricity Delivery and Energy Reliability/ 

Research and Developmcnt/Energy Storage Page 539 FY 2011 Congressional Budget 


54928A 


3/15/2010 



1444 


(dollars in thousands) 

FY2009 I FY2010 | FY2011 | 


activities are transformative in nature, and will focus on developing entirely new battery chemistries 
by developing new redox couples (chemical species that accept and release electrons) and electrolytes. 
The material research and development studies begun in FY 2010 will enter a second phase to develop 
prototype electrodes of reasonable scale and test them at the laboratory bench top level to identify 
advantages and challenges to each new material system in batteries. The individual components of the 
novel air breathing battery will be combined to test compatibility and cell performance. Bench tests of 
a new flow battery with self-assembled electrodes will be completed. A prototype multi-cell Lithium- 
ion battery module for distributed storage application, designed with nanocomposite electrodes will be 
demonstrated at benchtop scale. Lithium ion batteries are currently being developed for vehicle use; 
although the requirements are significantly different, automotive-based systems may prove useful in 
small scale community energy storage systems. In FY 201 1, OE will initiate a two-pronged research 
program to develop lithium batteries dedicated to stationary use; automotive based systems will be 
adapted for community energy storage applications, and an applied research program will be initiated 
to develop large scale lithium based cells meeting the requirements of stationary applications. New 
materials projects will focus on other distributed energy storage technologies such as flywheels and 
electrochemical capacitors. These technology iimovative projects will continue to be conducted 
collaboratively with DOE’s Basic Energy Sciences (BES) Energy Frontier Research Centers. Flow 
battery development will add a focus on increasing energy density (reducing system size), improving 
reliability, and decreasing cost. 

In FY 20 1 1 , energy storage research will be expanded to support successful integration of renewable 
energy resources (typically wind and solar) into the grid by mitigating their variability. As penetration 
levels of these systems increase, concern over the effect of their variability also increases. The large 
difference in system sizes (few megawatts for solar and hundreds of megawatts for wind generation) 
require different approaches to storage-assisted integration. Testing of new storage technologies at the 
bench and field level will continue, in collaboration with industry and utilities. CAES studies will 
focus on wind applications, while advanced batteries with cycling capability will focus on solar 
applications. Storing energy will become an option to spilling that energy or to curtailing conventional 
baseload generation in order to accept the renewable energy. A new solicitation will be released to 
fund feasibility and analysis studies for bulk energy storage systems (typically pumped hydro, CAES, 
or battery) to address the need for large scale energy storage to support high renewable penetration. 

In the pumped hydro case, it has been suggested that all suitable sites for pumped-hydro have been 
developed. However, recent analysis and modeling research suggests that this might not be the case, 
and numerous new exciting opportunities might in fact exist, and these will be explored. 

Commercial energy storage modules to be added to existing utility plaiming software will be tested 
and demonstrated for utility planners. The grid/storage analytical tools developed will be used to 
identify specific regional requirements for energy storage based grid advancements and the integration 
of high penetration renewables. 

Energy storage is not universally understood within the regulatory community. An outreach program 
will be developed which will educate regulators in the benefits of energy storage to the utility system 
and to customers in general. 
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In 201 1, the Energy Storage program will expand its collaboration with utilities in large scale field 
tests. The program will be able to increase its participation with willing partners to test new systems 
in realistic environments. The program will also initiate cost shared field tests with renewable energy 
developers. These efforts support the aggressive deployment of energy storage in utility applications 
and in the integration of dispatchable renewable energy generation. 

SBIR/STTR 0 392 1,120 

The FY 2010 and FY 201 1 amounts shown are estimates for the continuation of the SBIR and 

STTR programs. 

Total, Energy Storage 0 14,000 40,000 


Explanation of Funding Changes 

FY2011 vs. 

FY2010 

($ 000 ) 

Energy Storage 
■ Energy Storage 

The increase supports the initiation of new investigations on lithium-based 
batteries designed to meet the size and performance requirements of stationary 
applications. Research to reduce the system capital and life cycle costs will be 
added and expanded to investigate new electrolytes, power conditioning systems, 
electrode and separator materials, and integration issues. Tools for analysis, 
modeling and planning will be developed and tested in utility settings. Analysis 
will be initiated on new methods of identifying promising locations for pumped 
hydro and CAES energy storage systems with follow on feasibility studies. Field 
testing with renewable energy developers will be initiated and utility field tests 
will be expanded to allow participation by utilities unable to wholly fund projects. 

A new outreach program will be developed to educate regulators and other non- 


technical stakeholders in the uses and benefits of energy storage. +25,272 

• SBIR/STTR 

Increase reflects the increase in base budget. +728 

Total, Energy Storage +26,000 

Total Funding Change, Energy Storage +26,000 
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Cyber Security for Energy Delivery Systems 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Cyber Security for Energy Deliveiy Systems 

Cyber Security for Energy Delivery Systems 

0 

38,880 

29,190 

SBIR/STTR 

0 

1,120 

810 

Total, Cyber Security for Energy Delivery Systems 

0 

40,000 

30,000 


Description 

Cyber security for energy control systems has emerged as one of the Nation’s most serious grid 
modernization and infrastructure protection issues. Recent reports by the Central Intelligence Agency of 
successful electric power disruptions in foreign countries caused by cyber attacks have increased 
concerns about cyber threats to U.S. energy infrastructures. In addition, intelligence reports indicate that 
cyber adversaries are becoming increasingly targeted, sophisticated, and better financed. More 
importantly, analysis of successful cyber attacks shows that the capabilities of adversaries and their 
attack tools are outpacing our ability to defend against new attacks. With so many vital services and 
critical infrastructures interconnected with energy systems, a large scale cyber attack could disrupt 
power and cause cascading failures, affecting the economy and public safety of large communities. 

Smart Grid technologies present new cyber security challenges for utilities, end users, and the Nation as 
a whole. The Smart Grid utilizes advanced information, communication, and control technologies based 
on open architecture designs and protocols. Large-scale deployment of the Smart Grid will require the 
development, implementation, and integration of a new array of intelligent components and devices, and 
will prompt a paradigm shift in how utilities control and optimize the delivery of electricity. While 
Smart Grid technologies offer many benefits — such as improvements in reliability, peak load reduction, 
and large-scale implementation of renewable technologies — these new designs will significantly 
increase the number and availability of digital access points through smart meters and automated control 
equipment, which could be vulnerable to cyber attacks if not adequately protected. 

The goal of the Cyber Security for Energy Delivery Systems (CS-EDS) subprogram is to enhance the 
reliability and resiliency of the Nation’s energy infrastructure by reducing the risk of energy disruptions 
due to cyber attacks. In 2005, DOE collaborated with energy owners and operators to develop an 
innovative technology strategy to secure energy control systems going forward. The resulting Roadmap 
to Secure Control Systems in the Energy Sector lays out a vision to develop, implement, and maintain 
control systems that can survive an intentional cyber assault without loss of critical function. OE and the 
energy sector have made important progress toward this goal through the efforts of the National SCADA 
Test Bed (NSTB) and related industry programs. However, numerous challenges remain. There is 
currently limited expertise in the cyber security of control systems throughout the energy sector, both in 
operations and in research. Even less expertise exists to address the dynamics of the cyber-physical 
interactions that threaten power systems. And despite the potentially large consequences of a widespread 
cyber incident, there is not a strong business case to ensure cyber security technologies are deployed. 
Finally, while incremental technology improvements are being made to harden control systems, the 
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traditional “defense-in-depth” approach to cyber security is no longer sufficient to thwart the rapidly 
advancing capabilities of sophisticated adversaries. The “defense-in-depth” approach is also problematic 
because the multiple layers of defense often require additional communications services, networks, 
devices, and software that may introduce even more vulnerabilities. Implementing such changes in an 
environment that requires constant, uninterrupted delivery of energy is difficult and time consuming and 
provides a “window of opportunity” for adversaries. This reactive posture puts the Nation’s energy 
sector at risk. A fundamentally new, proactive approach to cyber security is needed to adequately 
protect the energy infrastructure against sophisticated cyber adversaries. R&D is needed to develop 
advanced, next-generation systems that are inherently secure and capable of protecting against future 
threats. Key R&D needs include: 

• Provable methods for quantifying trustworthiness and risk within a component, system, and 
“system of systems”. 

• Technologies that are scalable and can effectively manage large sets of cryptographic keys for 
large, geographically dispersed, complex systems of heterogeneous devices and communications 
media. 

• Techniques for understanding the conditions required to restore trust after a cyber intrusion and 
yet maintain functionality. 

• Component and infrastructure immune systems that detect failures or attacks and respond 
appropriately. 

• Capability to quantify the robustness and survivability of platforms, systems, and networks and 
the effectiveness of various architectures, policies, or changes. 

• Techniques and tools to evaluate the impact of new or proposed technologies, security measures, 
and network topologies prior to implementation in a production environment. 

• Secure cost-effective gateways to enable connectivity of networks with different levels of trust. 

• Visualization technologies that integrate and correlate multiple data streams. 

This was a new program budget structure proposed for FY 2010. It encompasses activities funded in FY 
2009 and before as part of the Visualization and Controls subprogram. Accomplishments and activities 
in FY 2009 are covered in that subprogram in subsequent sections in this Budget Justification. 

Benefits 

The CS-EDS subprogram will enhance the reliability and resiliency of the Nation’s energy infrastructure 
by reducing the risk of energy disruptions due to cyber attacks. CS-EDS is working closely with energy 
sector owners and operators, system vendors, academia and other federal agencies to better secure 
energy communications and control systems against cyber events. The subprogram is delivering results 
through system testing, stakeholder training, and next-generation R&D. Since its inception in 2003, the 
subprogram has conducted more than 20 test bed and on-site field assessments of control systems, 
resulting in the development of 1 1 hardened control systems, 31 of which have been deployed in the 
marketplace. In addition, the subprogram has trained more than 2,000 energy sector stakeholders on best 
practices for control systems security. Key benefits include improved reliability and availability of the 
energy delivery system, increased adoption of renewable technologies through the application of secure 
Smart Grid technologies, and the development of a resilient energy infrastructure that can withstand 
cyber attacks without loss of critical services. 
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Detailed Justification 

(dollars in thousands) 

I FY2009 I Ty2010 | FY2011 

Cyber Security for Energy Delivery Systems 0 38,880 29,190 


The CS-EDS Subprogram will pursue the development of resilient communications and control systems 
that automatically detect and prevent cyber infiltration and enable power systems to keep operating in the 
face of a disturbance. CS-EDS is designed to harness the power of the DOE national laboratories, 
academia, and the private sector to address the rapidly advancing capabilities of the threat and 
proactively manage and reduce the risk of energy disruptions due to cyber attacks in the energy sector. 

The CS-EDS activity builds on DOE’s core expertise in energy systems, modeling and simulation, 
control systems, information assurance, and cyber security to enhance the cyber security of the Nation’s 
energy infrastructure. 

Working with the entire research community, including government, industry, and academia, the CS- 
EDS subprogram includes research in the following areas: 

• Test Bed Assessments for Next-Generation Control Systems - Researchers conduct cyber 
security assessments of SCADA and other control systems utilized in the energy sector, identify 
vulnerabilities, and provide mitigation recommendations for vendors to develop next-generation, 
secure control systems. 

Conduct SCADA Security Workshops to share lessons learned from test bed assessments and 
provide advanced cyber security training for energy sector utilities through User Group meetings, 
conferences, and symposia. To date, the subprogram has provided training to more than 1,800 
energy sector representatives, helping to increase the awareness of issues associated with control 
system cyber vulnerabilities and related topics. 

Conduct Red/Blue Team control system cyber security workshops tailored for the energy sector. 
The training helps utility personnel better understand what is required to respond to an actual 
cyber security incident and the real-time aspects of a concerted attack. Courses utilize full-scale 
control systems equipment that is fully integrated to provide classroom and hands-on training. 

The exercise simulates both an attacker group, which attempts to gain access to a business and 
control systems operation, and a defender group, which attempts to detect the intrusion and 
defend their operation. Best practices are developed and shared. 

• Advanced Cyber Security Technologies for Energy Delivery Systems - Utilizing expertise and 
capabilities at the DOE national laboratories, and working closely with the private sector, conduct 
R&D to develop critical technologies identified in the Roadmap to Secure Control Systems in the 
Energy Sector, including: real-time security state visualization tool; data transfer technology to 
secure digital communications between control systems networks and enterprise networks; trust 
anchors to build trustworthy networks from untrusted components; robust wireless 
communication technologies; and a centralized configuration management tool to manage 
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security settings on remote equipment, such as circuit breakers, substations, and digital relays. 

• Resilient Networks and Communications for the Smart Grid - Through the Trustworthy Cyber 
Infrastructure for the Power Grid (TCIPG) program - a university-industry collaboration led by 
the University of Illinois in Champaign-Urbana, conduct R&D to develop a resilient cyber 
infrastructure for a Smart Grid topology using an application-driven, risk-based approach to 
protect, detect, and respond to cyber attacks without loss of critical functionality. Develop 
techniques and tools that provide trustworthy control and monitoring at the device level, and 
demonstrate how specific power system operational benefits can be achieved. Develop a secure 
and real-time communication substrate that protects multi-party data and control 
communication systems both in a local and in a wide-area context. Develop intrusion detection 
systems that detect attacks in a timely manner supported by analysis engines that gauge 
adversarial intent. Develop automated response capabilities that take immediate action to 
attacks and provide graceful degradation of services, if needed. In addition, develop risk 
assessment and security validation techniques that provide quantitative assessment of risks and 
then quantify the extent to which proposed solutions mitigate risk. Work with the unique 
constraints of the power grid infrastructure, including computational and communication 
constraints, the need for integration with legacy systems, regulatory issues, and cost. 

• Smart Grid Testing and Evaluation Capabilities - Develop testing and evaluation capabilities to 
assess secure Smart Grid network architectures, performance characteristics of data 
communication technologies (wireless and wired), interoperability, and optimal cyber security 
methodologies. Provide testing and technical support to accelerate development of standards for 
Smart Grid applications. 

• Industrv-led Technology Development - Continue competitively selected industry projects to 
develop and demonstrate advanced cyber security technologies for energy delivery systems. 
Projects include the development of resilient, cost-effective operating systems with multiple 
security partitions; secure, dependable wireless communications; low-maintenance firewalls that 
can be easily and quickly reconfigured; and low-cost network technologies to provide secure 
connectivity between untrusted and trusted networks. 

• Modeling and Simulation to Evaluate Risk - Continue development of a virtual control system 
capability to rapidly evaluate the risk (impact) of newly discovered vulnerabilities and cyber 
attack techniques. The modeling and simulation tool is designed to analyze and assess threats, 
cyber vulnerabilities, and mitigation options on control systems in a variety of scenarios without 
risking disruptions to critical operations. The tool allows end users to configure a simulation 
environment of control system devices and network communication protocols and enable real- 
time, hardware-in-the-loop connectivity to understand the effects of cyber vulnerabilities on 
control systems. The tool will reduce the risk of energy disruption by providing a realistic setting 
designed to replicate portions of a vulnerable infrastructure against which cyber attacks can be 
played out and effective mitigation tactics developed, all with no threat to the actual 
infrastructure. 
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(dollars in thousands) 

FY2009 1 FY2010 | FY2011 


SBIR/STTR 0 1,120 810 

The FY 2010 and FY 201 1 amounts shown are estimates for the continuation of the SBIR and STTR 
programs. 

Total, Cyber Security for Energy Delivery 

Systems 0 40,000 30,000 


Explanation of Funding Changes 

I FY 2011 vs. 
FY 2010 

I ($000) 


Cyber Security for Energy Delivery Systems 
■ Cyber Security for Energy Delivery Systems 

Decrease reflects completion of several industry-led projects and reduced flrading 
for projects identified in the "Roadmap to Secure Control Systems in the Energy 
Sector" being carried out at National Laboratories. Also reflects no funding for 


the Congressionally-directed National Energy Sector Cyber Organization. -9,690 

Total, Cyber Security for Energy Delivery Systems -9,690 

SBIR/STTR 
■ SBIR/STTR 

Reflects the reduced base funding. -310 

Total, SBIR/STTR -310 

Total Funding Change, Cyber Security for Energy Delivery Systems -10,000 
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High Temperature Superconductivity 
Funding Schedule by Activity 


FY2009 

FY2010 

FY2011 


High Temperature Superconductivity 




High Temperature Superconductivity 

23,130 

0 

0 

SBIR/STTR 

0 

0 

0 

Total, High Temperature Superconductivity 

23,130 

0 

0 


Description 

The Department proposed a budget restructuring for the Research and Development portfolio beginning 
in FY 2010. Activities in the High Temperature Superconductivity subprogram were included in the new 
Clean Energy Transmission and Reliability subprogram. HTS accomplishments and activities in FY 
2009 are included in this section, and FY 2010 and FY2011 activities are covered in the Clean Energy 
Transmission and Reliability section in this Budget Justification. 

The High Temperature Superconductivity subprogram (HTS) focused on applying high temperature 
superconductivity technology to the national effort to modernize and expand America’s electricity 
delivery system. High-Temperature Superconducting power equipment has the potential to become a 
key twenty-first century teclmology for improving the capacity, efficiency, and reliability of the electric 
delivery system. For example, higher-capacity HTS power lines (both AC and DC) could provide a new 
approach to building transmission and distribution systems that will reduce the footprint and allow 
additional capacity to be placed in service within existing rights-of-way. 

Core activities focused on researching and developing viable second generation (2G) coated conductor 
HTS wires that promise high performance at significantly lower cost than today’s HTS wire. 
Additionally, development activities focused on use of the HTS wire in electric power equipment such 
as cable systems and fault current limiters and demonstration in utility systems. 


Benefits 

The opportunity now exists to modernize and expand the Nation’s electricity delivery system with 
equipment using HTS wires that have 100 times the capacity of conventional copper wires without 
energy loss due to electrical resistance. This breakthrough enables a new generation of reliable grid 
equipment with typically twice the capacity of same-sized conventional equipment with only half the 
energy losses. HTS technologies offer new attributes (high capacity, low impedance, ultra-compact 
footprint, and reduced environmental impacts) and entirely new functionalities (fault current limiting 
and overload protection). They will make the electricity delivery system more reliable, flexible, 
controllable, and self protecting. Superconducting cables, operating at extremely low temperatures, 
eliminate virtually all resistance to the flow of electric current. HTS cables can deliver up to five times 
more electricity than traditional conventional copper or aluminum cables and have the potential to 
address the challenge of providing sufficient electricity to densely populated areas. 
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Detailed Justification 

(dollars in thousands) 

rTY2009 I FY 20010 | FY2011 


High Temperature Superconductivity (HTS) 23,130 0 0 

Activities supported core research in second-generation (2G) HTS wire development and 
manufacturing processes as well as research on dielectrics, cryogenics, and demonstration of HTS 
cable systems and fault current limiter technologies. HTS wire research focused on both rolling- 
assisted biaxial textured substrates (RABiTS) and ion-beam assisted deposition (IBAD) substrate 
texturing methods which are based on discoveries at DOE laboratories funded by the program. These 
methods will continue to be developed by the national laboratories and their industrial partners. 

In FY 2009 - R&D efforts focused on improving the ability to consistently and reliably produce 
uniform properties over long lengths of high performance 2G wire. This included activities to 
simplify the processing steps and even reduce steps by combining functionality of the layers, 
determine efficient and scalable ways to incorporate nanoscale defects into the superconductor so as to 
dramatically enhance the wire performance, and to increase the superconductor thickness for the wire 
to carry higher current. Activities also included the development of faster processes with higher rates, 
and the development of more tolerant precursor chemistries to widen process control window. 
Experiments and laboratory demonstrations were conducted to investigate cable design and 
manufacturing issues related to the fundamental differences between IG and 2G HTS wires such as 
cable joints, thermal compensation and cable configuration. Prototypes 2G cable phases were 
manufactured and tested to provide relevant cable system design data. Thermal analysis and 
experiments were performed to finalize cryogenic system specifications and design. Fabrication and 
testing of subsystem component modules for HTS fault current limiter (FCL) designs was initiated. In 
addition, the subprogram cooperated with DHS to test and characterize the world’s first inherently 
fault current limiting HTS power cable design - a 25 meters long laboratory scale prototype fault 
current limiting HTS cable was tested at distribution voltage level. 

SBIR/STTR 0 0 0 

In FY 2009, $594,643 and 71,357 were transferred to the SBIR and STTR programs respectively. 
Total, High Temperature Superconductivity 23,130 0 0 


Explanation of Funding Changes 

FY 2011 
vs. 

FY 2010 

($000) 


High Temperature Superconductivity 0 

N/A 

Total Funding Change, High Temperature Superconductivity 0 
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Visualization and Controls 
Funding Schedule by Activity 


(dollars in thousands) 


FY 2009 

FY 2010 

FY2011 


Visualization and Controls 




Visualization and Controls 

24,461 

0 

0 

SBIR/STTR 

0 

0 

0 

Total, Visualization and Controls 

24,461 

0 

0 


Description 

The Department proposed a budget restructuring for the Research and Development portfolio beginning 
in FY 201 0. Activities in the Visualization and Controls subprogram will be included in the new Clean 
Energy Transmission and Reliability subprogram and in the Cyber Security for Energy Delivery Systems 
subprogram. Visualization and Controls accomplishments and activities in FY 2009 are included in 
this section, and FY 2010 andFY2011 activities are covered in the Clean Energy Transmission and 
Reliability and Cyber Security for Energy Delivery Systems sections in this Budget Justification. 

The Visuailization and Controls (V&C) subprogram supported grid modernization through the 
development of advanced visualization and control technologies to improve grid reliability, efficiency, 
and security. These technologies will help create a resilient National power grid that automatically 
detects and responds to cyber and physical disturbances, prevents widespread outages, and supports the 
development and deployment of Smart Grid technologies. 

The V&C subprogram made progress in the development of advanced technologies, tools, and 
techniques that will: 

• Improve situational awareness for faster response to transmission disturbances to reduce the 
number and spread of outages; 

• Improve sensing and response to deteriorating conditions to allow the transmission system to 
operate closer to its loading limits and reduce operating margins; 

• Enhance the cyber security of the transmission system’s digital control, communications, and 
computing systems to reduce the risk of energy disruptions; and 

• Enhance the cyber security of Smart Grid technologies to enable robust integration with the power 
grid. 

The long-term goal was to develop technologies, tools, and techniques that enable automatic, smart, 
real-time switchable networks for the transmission system, enhance the security and reliability of grid 
operations, improve controls over major regions of the grid, and harden the electric in&astructure against 
cyber attacks. 
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Benefits 

Advances in visualization and control technologies, tools, and techniques will transform today’s aging 
electric transmission infrastructure into a more reliable and efficient power grid that can better withstand 
cyber and physical disturbances without loss of critical services. To accomplish this, the V&C 
subprogram worked with the North American Electric Reliability Corporation and the electricity 
industry to develop a North American wide-area monitoring system (WAMS) featuring geographically- 
dispersed, global positioning system (GPS) time-synchronized sensors to provide real-time situational 
awareness across the North American grid. The subprogram also made progress in developing advanced 
technologies to enhance the cyber security of control systems including more secure supervisoiy control 
and data acquisition (SCADA) and energy management systems, secure data communications protocols, 
intrusion detection/prevention systems, and a virtual control systems environment to evaluate the risk 
and consequences of cyber attacks on the energy infrastructure. The expected benefits include: 

• Enhanced situational awareness to detect system disturbances and prevent widespread outages; 

• Better utilization of existing transmission lines by allowing the transmission system to operate 
closer to its design limits (thereby reducing the growing need for more lines); and 

• Improved reliability through the development of advanced digital control, communications and 
computing systems that are more resilient to malicious cyber attack. 


As part of the next-generation electricity transmission and distribution (T&D) system, additional 
improvements in sensors and controls could significantly increase the efficiency of electricity generation 
and delivery, thereby reducing greenhouse gas (GHG) emissions. Outfitting the T&D system with 
digital sensors, information technologies, and controls could further increase system efficiency and 
lower GHG emissions by facilitating the integration of end-use resources and other distributed 
technologies into the grid. 


Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

Visualization and Controls 24,461 0 0 

Market restructuring, greenhouse gas reductions, and new end-use technologies such as plug-in 
hybrid vehicles have redefined the way we use electricity. As the demand for more and higher 
quality electricity continues to grow, as well as the need to better integrate distributed and renewable 
resources, more sophisticated and secure control technologies will be required to assure the reliability 
and security of the Nation’s power grid. 

To meet these demands, the V&C subprogram developed advanced technologies and tools to help 
create a resilient electric transmission system that can better detect disturbances and automatically 
reconfigure to prevent widespread outage. Key activities included the development of a North 
American wide-area monitoring system (WAMS) to enhance situational awareness, tools to evaluate 
operational performance, and advanced technologies to enhance the cyber security of control systems 
including supervisoiy control and data acquisition (SCADA) systems and distributed control systems. 

Sensors are an essential “building block” to equip system planners and operators with the real- 
time information they need for achieving the long-term goal of improved electric transmission and 
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(dollars in thousands) 

I FY2009 I FY2010 | TOOlFl 

distribution planning and operations. DOE activities in this area involve working with electric 
utilities, vendors, regulators, and research organizations to expand the breadth of coverage of 
sensors in the transmission and distribution system. Advanced GPS time-synchronized sensors are 
intelligent electronic devices (lED) that are known as “synchrophasors” when used in a network, 
that are deployed in substations and include phasor measurement units (PMU), digital fault 
recorders, and circuit breaker monitors. Other sensors that monitor dynamic line conditions (sag 
monitors) are deployed directly on transmission lines. 

The WAMS activity involved partnering with universities, national laboratories, vendors, and the 
electricity industry to develop the underlying theoiy and software for power system planning and 
operations applications under competitive markets. Market uncertainties under restracturing have 
been a threat to grid reliability and the efficient, economic operation of the power system. The V&C 
subprogram modeled, simulated, and experimented with new market designs and operating practices 
to imderstand and optimize the new markets for energy, ancillary services, and demand response 
prior to actual implementation on the power system. Customer demand reduction programs will 
enable energy-consuming products and processes to respond to market prices of electricity to balance 
supply and demand, help reduce transmission congestion, and ensure system reliability. 

Development of advanced analysis and control algorithms requires continued support for a 
multidisciplinary, geographically-diverse university collaboration seeking innovative solutions to 
critical challenges to electric power transmission and distribution reliability. 

In FY 2009, enhancements to the Real Time Dynamic Monitoring System (RTDMS) visualization 
tool were developed with the addition of a prototype angle stability monitoring and alarming tool that 
provides operators with alarms based on voltage angle thresholds. A communications architecture 
specification was developed to provide secure, low-latency transmission of high-speed synchrophasor 
data from the North American SynchroPhasor network to enable sharing of real-time data among 
utilities and NERC to provide wide area visibility and situational awareness across the interconnected 
transmission grid. 

The V&C subprogram also included control systems/cyber security activities which were moved to a 
separate subprogram, Cyber Security for Energy Delivery Systems in FY 20 1 0. The control systems 
security activity seeks to reduce the risk of energy disruptions due to cyber attacks on control 
systems. Control systems, including supervisory control and data acquisition (SCADA) and 
distributed control systems (DCS), are used widely throughout the electric power grid to manage and 
monitor the delivery of energy to the Nation. Control systems are critical to the effective and reliable 
operation of the nation’s energy infrastructure. However, many of these systems were designed and 
deployed mainly to enhance productivity and efficiency with little concern for cyber security. In 
addition, according to the Office of the Director of National Intelligence, adversaries ranging from 
hackers to organized crime to nation-states are increasingly targeting these systems for exploitation. 

The V&C control systems security activity also supported the development and deployment of secure 
Smart Grid technologies that are resistant to cyber attacks. It is imperative that we address cyber 
security issues in the early development phase as we modernize the power grid to incorporate Smart 
Grid technologies such as ubiquitous sensing, two-way communications, advanced networking 
technologies (e.g., home area networks, wireless, high-speed broadband communications, and wide 
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(dollars in thousands) 

I FY2009 I FY2010 | FY20ir~ 

area networks), distributed and renewable generation sources, and plug-in hybrid vehicles, 

Today’s control systems are vulnerable to malicious cyber attacks due to the increased adoption of 
standardized technologies with known vulnerabilities, lack of cyber security tools suitable for use in a 
real-time, power grid environment, and the increased connectivity to other networks including the 
internet. Sophisticated cyber attack tools are now widely available on the internet for adversaries 
with little technical knowledge to launch an attack from almost anywhere using a laptop computer 
and an internet connection. A major concern is the limited ability of end-users (utilities) to identify 
and mitigate control system vulnerabilities in a timely marmer, detect cyber intrusions, implement 
protective measures and response strategies, and sustain cyber security improvements over time. 

In FY 2009, the V&C control systems security activity completed cyber security assessments of three 
SCADA systems, launched development of a security state visualization tool and an advanced 
technology to secure data communications between enterprise data systems and the control system 
network, and completed the development of cyber security requirements for advanced metering 
infrastructure technologies to support the development and deployment of Smart Grid technologies. 
The subprogram also completed enhancements to the Real Time Dynamic Monitoring System 
(RTDMS) visualization tool with the addition of a prototype angle stability monitoring and alarming 
tool that provides operators with alarms based on voltage angle thresholds. 

SBIR/STTR 0 0 0 

In FY 2009, $608,036 and $72,964 were transferred to the SB IR and STTR programs respectively. 
Total, Visualization and Controls 24,461 0 0 


Explanation of Funding Changes 

FY2011 

vs. 

FY2010 

($000) 


Visualization and Controls 

N/A 0 

Total Funding Change, Visualization and Controls 0 
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Energy Storage and Power Electronics 
Funding Schedule by Activity 

(dollais in thousands) 


FY 2009 

FY2010 

FY2011 


Energy Storage and Power Electronics 




Energy Storage 

3,953 

0 

0 

Power Electronics 

2,415 

0 

0 

SBIR/STTR 

0 

0 

0 

Total, Energy Storage and Power Electronics 

6,368 

0 

0 


Description 

The Department proposed a budget restructuring for the Research and Development portfolio beginning 
in FY 2010. Energy storage activities were included in a separate Energy Storage subprogram: power 
electronics activities were incorporated into the Smart Grid Research and Development subprogram. 
Accomplishments and activities in FY 2009 are included in this section, and FY 2010 and FY 201 1 
activities are covered in the new subprogram sections in this Budget Justification. 

In partnership with industry, the Energy Storage and Power Electronics subprogram focused on 
developing advanced electricity storage and power electronics technologies for modernizing and 
expanding the electric grid. These will improve the quality, reliability, flexibility, and cost effectiveness 
of the existing system. 

Benefits 

The Energy Storage activity provided a public domain repository of over 30 years of energy storage 
systems knowledge and experience. The subprogram developed components and systems, introduced 
economic benefit analysis and raised awareness of energy storage systems within the utility industry. 
Large utility companies and Independent System Operators (AEP, Duke, National Power, CAISO, PJM, 
and NYISO, among others) are including energy storage in their portfolios as a result of the 
subprogram’s efforts. The Energy Storage subprogram helped the two largest state energy agencies 
(CEC and NYSERDA) form energy storage initiatives within their respective states by providing 
technical expertise in program planning, contract selection and oversight. The energy storage system 
benefits these organizations anticipate receiving include: peak shaving to minimize congestion in the 
T&D systems and to defer equipment upgrades caused by overloading during peaks; enhancing the 
value of variable renewable generation sources; providing fast response regulation services without 
generating green house gas emissions; and improving the power quality and reliability of the grid. 

The Power Electronics activity focused on the investigation and development of solid-state devices, 
materials, and systems, critical to adding intelligent flow control to the electric power system and 
integration of large amounts of renewable generation. 
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Detailed Justiflcation 

(dollars in thousands) 

I FY2008 I FY2009 | FY2010 

Energy Storage 3,953 0 0 

In partnership with industry, Energy Storage R&D worked to develop advanced electricity storage to 
modernize and expand the electric grid to improve the quality, reliability, flexibility, and cost 
effectiveness of the existing system. 

A long-term goal for energy storage is to increase energy density in a prototype battery or 
electrochemical capacitor systems by 50 percent. Another goal is to make storage technologies cost 
effective for a portfolio of utility applications. 

The Energy Storage subprogram worked extensively through highly leveraged collaborations with State 
energy agencies such as California, New York, and Iowa, as well as with major utilities like AEP and 
National Grid. These collaborations allowed the subprogram to sponsor a wide spectrum of applications 
with a portfolio of storage technologies. DOE support has succeeded in bringing a number of 
applications closer to market. For example, DOE funding was successful in bringing voltage and 
frequency regulation by fast storage into market ready position and triggering appropriate new tariff 
regulations by Independent System Operators. 

In FY 2009, the subprogram continued material research in the areas of new electrode and electrolyte 
material development. Ionic electrolytes with extended operating ranges of up to 8V, compared to 
conventional ranges of 2-3V, were identified and investigated with a view of decreasing transport 
resistance. Testing of carbon enhanced lead acid batteries showed significant five fold increases in the 
lifetime of this low cost technology. FY 2009 funding also allowed continued collaboration in highly 
leveraged prototype demonstration and deployment projects. State energy agency collaboration 
continued with the beginning of the Long Island MW sodium-sulfur battery project data acquisition 
phase and the initiation a new CEC/SMUD trackside rail project. Three 2MW storage systems were 
commissioned in a joint AEP/DOE project. The systems, able to provide full power for a 6 hours period, 
defer costly substation upgrades and furnish power for an islanded grid during outages. This is the first 
such application in the U.S. The Energy Storage activity has been instrumental in assisting emerging 
technologies reach this stage. System modeling, prototype development and field testing in realistic grid 
conditions are critical to that process. The systems employ sodium-sulfur batteries, which are able to 
provide full power over a 6 hour period. They are installed at substations to defer costly upgrades 
through peak-shaving and improved grid reliability. They are also able to furnish power for an islanded 
grid during outages. This is the first such application in the United States. 


Power Electronics 2,415 0 0 

High voltage power electronics allow precise and rapid switching of electric power to support 
improved long distance transmission and advanced distribution topologies. Power electronic devices 
will enable quick response to system disturbances improving grid reliability and allow increased 
power flow reducing the need for additional infrastructure. 
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(dollars in thousands) 

I FY 2008 I FY 2009 | FY 2010 


There has been, and continues to be, a substantial Federal R&D investment in power electronics that OE 
leverages. Much of this investment has been targeted at automotive and military applications. Utility 
applications are very different from these lower power applications. In automotive and military 
applications, size and weight are the key drivers whereas in utility applications, high power and voltage 
are the critical issues. This requires additional focus on thermal management, topology development and 
packaging concerns. 

In FY 2009, funding focused on material development for utility scale solid state fault current limiters. 
Next-generation materials also studied included silicon carbide (SiC) and gallium nitride (GaN). 

These are wide bandgap materials with superior voltage and temperature operating characteristics 
when compared with silicon. 

SBffi/STTR 0 0 0 

In FY 2008, $164,286 and $19,714 were transferred to the SBIR and STTR programs respectively. 

Total, Energy Storage and Power Electronics 6,368 0 0 

Explanation of Funding Changes 

FY20I1 

vs. 

FY2010 

(SOOO) 

Energy Storage and Power Electronics 

N/A g_ 

Total Funding Change, Energy Storage and Power Electronics 0 
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Renewable and Distributed Systems Integration 
Funding Schedule by Activity 


(dollars in thousands) 


FY 2009 

FY2010 

FY20n 


Renewable and Distributed Systems Integration 




Renewable and Distributed Systems Integration 

29,160 

0 

0 

SBIR/STTR 

0 

0 

0 

Total, Renewable and Distributed Systems Integration 

29,160 

0 

0 


Description 

The Department proposed a budget restructuring for the Research and Development portfolio beginning 
in FY 2010. Renewable and Distributed Systems Integration activities were included in the Smart Grid 
Research and Development subprogram. Accomplishments and activities in FY 2009 are included in 
this section, and FY 201 0 and FY 2011 activities are covered in the new Smart Grid Research and 
Development subprogram section in this Budget Justification. 

The main goal of the Renewable and Distributed Systems Integration (RDSI) subprogram involved 
developing technologies, tools, and techniques for integrating renewable energy, distributed generation, 
energy storage, thermally activated technologies, and demand management into electric system planning 
and operations to manage peak loads, improve customer services, and enhance asset utilization. 

The integration used a systems approach to address technical, economic, regulatory, and institutional 
barriers for using renewable and distributed systems, and establishes proven value propositions under 
varying use scenarios for broad implementation. 

Improving the ability to integrate renewables and other technologies into the distribution and 
transmission system wilt facilitate and support achieving target goals in State portfolio standards for 
renewables and energy efficiency and reduce the overall carbon footprint of the electricity grid. In 
addition, the integrated system will enable “microgrid” operations, new value-added electric services 
such as premium power for critical loads, and new applications for electricity such as utilizing plug-in 
hybrid electric vehicles to meet energy diversity and reduce dependence on oil. 

Benefits 

The RDSI subprogram made progress on the integrated demonstration projects with utilities. State 
agencies, equipment manufacturers, universities, national laboratories, and technology providers to 
reach the goal to demonstrate a 20 percent reduction in peak load demand at a distribution feeder by the 
year 2015. This reduction in peak demand will eliminate or defer the need for new transmission and 
distribution capacity, reduce congestion and decrease electricity prices and volatility. Successfully 
meeting this goal will require advancing system management tools that permit both utilities and 
consumers to benefit from distributed generation capacity and demand reduction practices. 

Public policy initiatives, e.g., renewable portfolio standards and mandates to achieve a percentage of 
peak supply via demand response practices, are intended to increase efficiency, and minimize impacts 
that contribute to climate change. As a result, utilities are being asked to capture the potential vine of 
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distributed energy resources when considering investments in “firm” distribution capacity additions. To 
date, however, there are no standard models, tools, or techniques to evaluate and incorporate distributed 
generation resources into electric system planning and operations. One of the outcomes of the 
demonstrations will be to address the operational issues associated with renewable and distributed 
generation technologies, as well as the business models needed to incorporate these technologies into 
capacity planning and demand-side management. RDSI technologies benefits will be methods for 
achieving the needed reliability at the distribution level by incorporating many technologies into 
demonstrations, including distributed generation, energy storage, demand response, renewable energy, 
and power electronics devices. 

Another benefit will be to verify the application of distributed energy systems for safe, secure, and cost- 
effective “islanding” operations, i.e., operating parts of the system while disconnected from the main 
grid, thereby mitigating the impacts of outages and ensuring a more resilient overall system. This benefit 
of RDSI is expected to make the overall electric system more flexible and secure. 

In summary, the benefits of the Renewable and Distributed Systems Integration (RDSI) subprogram 
included progress towards: 

1 ) reduced carbon emissions and emissions of other air pollutants through increased use of 
renewable energy, 

2) increased asset utilization through integration of distributed energy systems and customer loads 
to reduce peak load and thus price volatility, 

3) contribution to achieving goals in State portfolio standards for renewable energy and energy 
efficiency, 

4) enhanced reliability, security, and resiliency from microgrid applications in critical infrastructure 
protection, digital equipment applications, and constrained areas of the electric grid, 

5) improved system efficiency with on-site, distributed generation and improved economic 
efficiency through demand-side management, and 

6) support of energy diversity by understanding and enabling plug-in hybrid electric vehicle 
(PHEV) operations with the grid. 

Detailed Justification 

(dollars in thousands) 

rFY2009 I FY2010 | FY2011 | 

Renewable and Distributed Systems Integration 29,160 0 0 

The Renewable and Distributed Systems Integration activity focused on integrating renewable energy, 
clean distributed energy systems, and demand management of customer 

(industrial/commercial/residential) loads into the planning and operations of the electric transmission 
and distribution network. This integration supported demonstrating technical and economical 
feasibility of using renewable and distributed systems in utility-scale applications, and provided sound 
use cases with robust performance data for broad acceptance and implementation by industries and 
utilities. 

To date, renewable and distributed systems are greatly under-utilized. The Energy Information 
Administration report, Electric Power Annual, cites data for 2005 indicating that renewable energy, 
other than hydroelectric, accounted for a mere 2.3 percent of net generation, and that demand-side 
management contributed to a total peak-load reduction of 3.4 percent. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

To significantly increase penetrations of renewable energy and distributed energy systems, significant 
technical advances both in individual generation technologies and in system design, integration, and 
operations must be accomplished, requiring focused, accelerated, and well coordinated R&D. The OE 
program works closely with the Energy Efficiency and Renewable Energy (EERE) program to ensure 
that advances in generation technology development (solar, wind, biomass, geothermal, fuel cells) by 
EERE can be readily integrated into the electric system through OE’s research and developed 
technologies. 

■ Peak Load Reduction 24,160 0 0 

This technology area focuses on integration of distributed energy resources (distributed generation, 
renewables, energy storage, thermally activated technologies, and demand response) to increase 
utilization of both utility- and customer-owned assets and to reach the goal of 20 percent peak load 
reduction by 2015. 

Integrated Demonstrations . 

In FY 2009, the integrated demonstration projects commenced. Each of these awarded projects 
involved significant use of distributed resources to provide a substantial amount of peak power, i.e., at 
least 15 percent of the capacity of distribution feeder(s) and/or substation, and other functions and 
services. These other functions and services that were developed and demonstrated through the 
projects included low-cost sensors for distribution cables, advanced monitoring for distribution 
automation, and information gateways to enable demand-side management by both utilities and 
consumers. 

In the Microgrid area, activity continued on advanced control strategies development to ensure 
automatic re-synchronization, fast switching, and coordinated control and protection operations. The 
integration of agent-based control and grid management algorithms continued; this has been jointly 
undertaken since FY 2007 with the European Union SmartGrid projects as part of international 
collaboration on microgrids R&D. In FY 2009, several assessments were undertaken of tnicrogrids 
for military facilities, which included detailed load and critical load assessments, benefits analysis, 
costs, potential suitable generation mixes, and basic system designs. These microgrids will aide the 
military in meeting their requirements for increasing energy efficiency, utilizing renewable energy 
sources, and increasing energy security for mission critical activities. 

Interconnection Standards Development and Testing. 

In FY 2009, activities continued in developing and harmonizing national and international standards 
for interconnection of distributed resources and electric power systems, and in testing advanced 
interconnection technologies to support standards development. These standards are essential for 
connecting renewable and distributed resources to the grid. In FY 2009, IEEE PI 547.5, Draft 
Technical Guidelines for Interconnection of Electric Power Sources Greater than lOMVA to the 
Power Transmission Grid, and IEEE PI 547.6, Draft Recommended Practice for Interconnecting 
Distributed Resources with Electric Power Systems Distribution Secondary Networks, were completed 
are ready for balloting. 

Renewable Energy Grid Integration . 

The activity was closely coordinated with EERE to work on issues to fully integrate transmission and 
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(dollars in thousands) 

rFY2009 I FY2010 | FY20n | 

distribution system level renewable energy technologies into the electric grid. HERE is primarily 
responsible for characterizing renewable generation technology requirements. OE has undertaken the 
integration of renewable generation, as well as, end use technologies, with the electric transmission 
and distribution grid. 

In FY 2009, this activity supported the efforts of the system operators (including from the Western 
Interconnection and the State of Hawaii) to plan for and to effectively integrate large amounts of 
variable, renewable generation into the electric system. Work included technical assessments and 
studies, such as integration of high accuracy wind modeling techniques and traditional power 
system analysis tools. Efforts also included use of laboratory-based, simulated, electric system 
operation centers for human factor assessments, 

■ Smart Grid Development and Implementation 5,000 0 0 

The Smart Grid Development and Implementation technology area focused on defining the 
characteristics and associated performance of, and developing technologies to meet the performance 
metrics of, an integrated, intelligent electric transmission and distribution network, also known as a 
“smart grid.” A systems approach was undertaken for all activities, involving design and architecture, 
integration of electric/market operations and policies, and new capabilities to enable new functions 
and services in the 2T‘ century. 

In FY 2009, development and implementation of a smart grid architecture framework to support 
technical principles of interoperability continued. A second interoperability forum was held in FY 
2009 to share progress in industry implementation and related standards efforts. This activity will be 
transitioned to industry sponsorship in FY 2010. 

In FY 2009, PHEV field testing of smart charger controllers continued, with collection of a full year of 
performance data in PHEV fleet vehicles. In addition, the initial meeting was held of the 
FreedomCAR and Fuel Partnership’s Grid Interaction Tech Team, co-led by EERE and OE. 
Additionally in FY 2009, system simulation and analysis was conducted to quantify the life-cycle 
system benefits from attaining smart grid performance metrics, building on the distribution system 
simulation and analysis tools developed in FY 2007 - FY 2008. 

SBIR/STTR 0 0 0 

In FY 2009, $750,000 and $90,000 were transferred to the SBIR and STTR programs respectively. 
Total, Renewable and Distributed Systems Integration 29,160 0 0 

Explanation of Funding Changes 

FY2011 

vs. 

FY 2010 

($ 000 ) 

Renewable and Distributed Systems Integration 

N/A 0_ 

Total Funding Change, Renewable and Distributed Systems Integration 0 
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Permitting, Siting, and Analysis 
Funding Profile by Subprogram 



FY2009 



FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Operations and Analysis 




Permitting, Siting, and Analysis 

5,271 

0 0 

0 

Infrastructme Security and Energy 
Restoration 

6,180 

0 

0 

0 

Total, Operations and Analysis 

11,451 

0 0 

0 

Permitting, Siting, and Analysis 




Permitting, Siting, and Analysis 

0 

0 6,400 

6,400 

Total, Permitting, Siting, and Analysis 

0 

0 6,400 

6,400 


Public Law Authorizations: 

P.L. 95-617, Public Utilities Regulatory Policy Act, 1978 
P.L. 109-58, Energy Policy Act, 2005 
P.L. 1 10-140, Energy Independence and Security Act, 2007 
Executive Order 10485, as amended by Executive Order 12038 
Federal Power Act, section 202(e), 16 U.S.C. 824a{e) 

Mission 

The mission of the Permitting, Siting, and Analysis Division (PSA) is to modernize the nation’s electric 
grid by: (1) contributing to the development of electricity policy at the Federal and state level; (2) 
implementing the statutory obligations of Executive Order 10485, as amended by Executive Order 
1 2038, the Federal Power Act (FPA), the Energy Policy Act of 2005 (EPAct), and the Energy 
Independence and Security Act (EISA); and (3) providing technical and financial assistance to states and 
regions to support the enhancement of the electricity infrastructure. 

Benefits 

PSA supports the Secretarial Objectives of “Clean, Secure Energy” and “Economic Prosperity” by 
helping to develop and/or improve policies, state laws, and programs that facilitate the development of 
electric infrastructure needed to bring new clean energy projects to market. In addition, under EPAct, 
PSA (1) identifies transmission congestion that may impede access to clean energy resources, increase 
electricity prices, and impair reliability, (2) recommends National Interest Transmission Corridors 
(National Corridors) which could provide Federal backstop transmission siting authority, (3) serves as 
the lead agency for coordinating all Federal authorizations required to site new transmission facilities, 

(4) assists in the designation of energy corridors on Federal lands, and (5) authorizes new international 
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electric transmission lines that provide regions with access to additional economic sources of electricity 
from Canada and Mexico. These PSA activities result in the development of new electric infrastructure 
which facilitates access to new clean energy resources. 
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Means and Strategies 

The PSA Program will use a variety of means and strategies to achieve its GPRA Unit Program Goals. 
However, various external factors may impact the ability to achieve these goals. 

PSA implements electricity provisions of various Federal laws, provides technical assistance to states 
and regions on best practice-based electricity policies regarding demand response, renewables, 
distributed generation, energy efficiency, regional planning/coordination, smart grid, transmission siting, 
clean coal, and authorizes electricity exports and issues Presidential permits for cross-border 
transmission facilities. PSA’s experienced Federal staff implements the statutory provisions of the 
Executive Orders, the FPA, EPAct, and EISA. Technical expertise is supplemented as needed by DOE 
national laboratory staff and nationally-recognized state and regional electricity policy experts. 

As a statutory requirement, PSA’s highest priority is implementing the electricity grid modernization 
requirements contained in EPAct. These include publication of a national transmission congestion study 
every three years (next is August 2012) that is coupled with a possible recommendation on designation 
of national interest electric transmission corridors; coordination of all Federal authorizations required for 
siting transmission projects; identification of energy transport corridors on Federal lands in the East, 
Alaska, Hawaii, and Texas done jointly with Federal resource agencies; provision of technical assistance 
to state public utility commissions and regional electricity-related organizations on various electricity 
policy topics; and preparation of an annual report to Congress on electric industry economic dispatch 
practices. 

Requested funds will also be used for work on environmental and technical analyses needed for the 
Department to comply with its statutory obligations under EPAct to coordinate all Federal authorizations 
for transmission projects, and Executive Order 10485 to issue Presidential permit for cross-border 
electric transmission lines. 

Leading up to the August 2012 national transmission congestion study, the Department will monitor the 
progress that is being made to relieve known congestion problems using both transmission and non- 
transmission alternatives, continue a transparent process that includes interactions with interested 
persons and consultation with affected states, and perform technical analyses as required. 

PSA will provide grants and technical assistance to states and regional entities to develop policies that 
facilitate the development of the electricity infrastructure required to access clean energy resources. 

PSA will authorize electricity exports and grant permits for international transmission lines after 
analyzing the impacts of the proposal on regional electric reliability and preparing the required 
environmental analyses. 

In carrying out the program’s objective, PSA performs the following collaborative activities: 

■ Consulting with, and if requested, providing technical assistance to state public utility commissions, 
governor’s staffs, state legislatures, state energy offices and various Federal offices. 

• Working with national and regional state-based organizations to modernize the electricity grid at the 
state, regional and national levels. These groups include the National Association of Regulatory 
Utility Commissioners, National Council of State Legislatures, National Governors Association, 
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National Association of State Energy Officials, and regional groups such as the Western Governors 
Association. 

• Consulting with electric utilities and their national associations. North American Electric Reliability 
Corp, Electric Power Research Institute, and regional transmission organizations and independent 
system operators on various electricity-related topics. 

■ Consulting and collaborating with other DOE and non-DOE Federal entities, including: 

o DOE’S Office of Energy Efficiency and Renewable Energy, Office of Fossil Energy, Office 
Nuclear Energy, Office of Policy and International Affairs, Loan Guarantee Office, and the 
Federal Power Marketing Administrations 
o Department of the Interior, Department of Agriculture, Federal Energy Regulatory 
Commission, Environmental Protection Agency, National Institute of Standards and 
Technology, and the Tetmessee Valley Authority. 


Validation and Verification 

To validate and verify program performance, PSA collects industry plans for development of 
transmission, generation, and demand-side projects and tracks the progress through to installation. This 
provides a means of determining the effectiveness of PSA’s efforts to facilitate the development of 
enabling state and regional policies. PSA collects quarterly and annual data on international electricity 
trade to determine compliance with the regulatory requirements contained in cross-border permits and 
electricity export authorizations. 

Grants made to states for policy development require reporting against identified goals and deliverables. 
Funded projects are monitored against budget, schedule, and deliverables to ensure that the objectives 
are met. 

All studies and reports prepared pursuant to EPAct undergo extensive review by affected states and 
industry organizations, as directed by EPAct. 

The programmatic activities are subject to continuing review by the Congress, the Government 
Accountability Office (GAO), and the Department’s Inspector General. Additionally, budget planning, 
strategic planning, and milestone management are tracked by the Department’s program management 
reporting system. 
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Detailed Justification 

(dollars in thousands) 

i FY2009 I Fy2010 I FY2011 


Permitting, Siting, and Analysis 5,271 6,400 6,400 

PSA provides technical and financial assistance to states and regional entities to develop policies that 
facilitate development of the electricity infrastructure required to access clean energy resources. In 
authorizing electricity exports and granting permits for international transmission lines, PSA ensures 
the reliable operation of the U.S. electric power supply system and that new facilities are constructed 
in an environmentally responsible manner, consistent with U.S. foreign policy. 

PSA’s electricity-related responsibilities under EPAct include the following mandated activities: 

• Section 368 of EPAct requires that energy transport corridors be designated on Federal lands in 
the 1 1 western states and, separately, in the rest of the U.S. This activity is done in 
cooperation with the U.S. Departments of Interior and Agriculture who actually control the 
Federal land in question, as well with states, tribal entities, and others as required. 

In FY 2009, after completion of a Programmatic Environmental Impact Statement co-lead by 
PSA, approximately 6,000 miles of energy corridors on Federal lands in the 1 1 western states 
were designated by the Departments of Interior and Agriculture in January 2009. A similar 
process began in FY 2009 for the rest of the U.S. 

In FY 2010, it is anticipated that any designation of energy corridors on Federal lands outside 
of the western states will be completed. In addition, settlement of pending litigation concerning 
the western energy corridor designations could result in a revisiting of the analysis done to 
support the 2009 western designations. 

In FY 2011, no activities are currently expected. However, settlement of pending litigation 
concerning the western energy corridor designations could result in a revisiting of the analysis 
done to support the 2009 western designations. 

• Section 1221 added section 2 1 6(h) to the Federal Power Act (FPA) which requires that DOE 
act as the lead agency for purposes of coordinating all applicable Federal authorizations and 
related environmental reviews required to site an electric transmission facility. In August 
2006, DOE and eight other Federal agencies entered into a Memorandum of Understanding on 
Early Coordination of Federal Authorizations and Related Environmental Reviews Requires in 
Order to Site Electric Transmission Facilities. PSA has published procedural regulations 
implementing its responsibilities under section 216(h) and has established a publicly available 
website to track all critical elements in the Federal review process for transmission projects. 


In FY 2009, PSA published interim final regulations and a notice of proposed rulemaking for 
the substantive portion of its section 216(h) responsibilities. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 


In FY 2010, PSA expects to finalize implementing regulations. PSA also will process requests 
received for coordination of all applicable Federal authorizations and related environmental 
reviews required to site an electric transmission facility. Included is work on supporting 
environmental and other analyses needed. 

In FY 2011, PSA will process requests received for coordination of all applicable Federal 
authorizations and related environmental reviews required to site an electric transmission 
facility. Included is work on supporting environmental and other analyses needed. 

• Section 1 22 1 of EPAct added section 2 1 6(a) to the FPA requiring PSA to conduct a study of 
electric transmission congestion every three years. The first transmission congestion study was 
published in August 2006, and on October 5, 2007, DOE designated two National Corridors. 
Based in part on the results of the periodic congestion studies, DOE may designate National 
Corridors. Under certain circumstances, such designations could result in the Federal Energy 
Regulatory Commission (FERC) having jurisdiction to consider applications for the siting of 
electricity transmission facilities within the designated National Corridors. FERC has the 
authority to grant limited eminent domain in those circumstances. While cause and effect on 
such matters is difficult to prove, the Department notes that, since the 2007 designations, both 
designated regions have had successful state approvals of major new transmission lines, as well 
as investments in generation and demand-side resources. 


In FY 2010, DOE will issue the second electric transmission congestion study, which includes 
consideration of remote renewable resources to comply with provisions of the Recovery Act. 
DOE will consider comments obtained during a required public comment period, in the 
preparation of a report based on the study. The report may include designations of National 
Corridors, at the discretion of the Secretary of Energy. 

In FY 2011, DOE will be monitoring progress toward relieving congestion noted in the 2009 
study, in preparation for the required 2012 congestion study and subsequent report. 

• Section 1252 of EPAct requires DOE to provide technical assistance on demand response and 
related topics to states and regional entities such as regional transmission operators and 
independent system operators. 

In FY 2009, PSA provided technical assistance to 10 states regarding demand response and to 
the regional transmission operators of PJM and NYISO, including support to efforts of state 
officials at regional levels such as the MidAtlantic Distributed Resources Initiative; the 
Midwest Distributed Resources Initiative, and the Pacific Northwest Demand Response Project. 
With assistance from DOE directly as well as complementary state/regional policies from the 
MADRI effort, PJM in 2009 held a successful auction for future capacity that received 
significant amounts of winning bids from demand-side projects, thus moderating electricity 
prices in a number of PJM states. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 


In FY 2010 and FY2011, PSA will continue to provide technical assistance to states and 
regional transmission operators/ independent system operators on demand response as 
requested, as well as the three regional state officials’ groups. The efforts with regional state 
officials’ groups includes technical assistance not required by EPAct, but requested, on related 
topics of energy efficiency, distributed generation, and smart grid. 


In its second major area of work required under various executive orders under the Federal Power 
Act, funds will also support the Department’s International Electricity Regulatory program, which 
helps achieve OE’s program goal of modernizing the electric grid and enhancing the reliability of 
the energy infrastructure. The International Electricity Regulatory Program is reactive in that it can 
only process applications that are received from project sponsors. As such, the future 
accomplishments for this activity caimot be planned or even anticipated with any degree of 
assurance. 

Before rendering any regulatory decisions, the environmental impacts of the proposed action are 
assessed pursuant to the requirements of the National Environmental Policy Act (NEPA). In most 
instances, compliance with NEPA for issuing Presidential permits requires preparation of an 
enviromnental impact statement (EIS). The DOE-wide median time required to prepare an EIS is 
26 months. Therefore, processing of Presidential permit applications typically extends through 
more than one fiscal year. Before issuing a Presidential permit, PSA also must analyze the 
operation of the U.S. electric power supply system to determine that the issuance of a Presidential 
permit or an electricity export authorization would not adversely affect the reliability of the U.S. 
electrical grid. 

In FY 2009, the International Electricity Regulatory Program processed 35 electricity 
export authorizations and Presidential permit applieations for 7 new transmission facilities 
at the U.S. international borders, including the Montana Alberta Tie Line which is the first 
international transmission line constmcted exclusively to integrate wind generation onto 
the grid. 

In FY 2010, the International Electricity Regulatory Program is expecting to process 
approximately 40 electricity export authorizations and 5 Presidential permit applications. 

In FY 2011, the International Electricity Regulatory Program is expecting to process 
approximately 40 electricity export authorizations and 7 Presidential permit applications. 

As part of its non-statutory work, PSA assists states and regions with their electricity policies by 
continuing to provide financial and expert technical assistance, on an as-requested basis, to state 
public utility commissions, state legislatures, regional state associations, and Governors’ offices. 
Topics requiring assistance or analysis include: electricity resource planning; regional transmission 
planning; transmission siting; energy efficiency; renewable energy policies and portfolio standards; 
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(dollars in thousands) 

nFY2009 I FY2010 | FY2011 | 

demand-response; smart grid; and coal with carbon capture and sequestration. Emphasis continues 
on encouraging the development of regional institutions and regional thinking among states on 
these and related topics that help modernize the grid and meet the needs of the Nation’s 21“‘ 

Century economy and environmental concerns. A portion of assistance to states will be continued 
support to implement states’ and the utility industry’s own National Action Plan for Energy 
Efficiency. 

In FY 2009, PSA responded to requests from over 45 states for technical assistance on 
various electricity policies. A significant increase in assistance was on topics such as 
decoupling and other regulatory means of better aligning utility incentives with electric 
ratepayer-financed energy efficiency. Also, PSA saw the beginning of significant requests 
for help from states on the Smart Grid. Work also began under the National Action Plan for 
Energy Efficiency to consider a national voluntary “evaluation measurement protocol” to 
better verify energy savings achieved by ratepayer-funded energy efficiency measures. 

PSA provided continued support to the Western Governor’s Association’s Western 
Renewable Energy Zones (WREZ). The WGA Western Renewable Energy Zone project 
issued its Phase I report in June 2009 that maps concentrated high quality renewables in the 
West that may need new transmission to reach distant markets. WGA began work on a 
WREZ Phase II effort to coordinate purchases of distant renewable resources between 
utilities and renewable project developers. PSA co-funded a solicitation with the Office of 
Energy Efficiency and Renewable Energy to develop better methods at the transmission 
planning and operations level to integrate variable wind generation. Support was also 
given to two collaboratives between the Federal Energy Regulatory Commission (FERC) 
and the National Association of Regulatory Utility Commissioners (NARUC) on the 
respective topics of demand response and smart grid. 

Separately in FY 2009, with funding from the American Recovery and Reinvestment Act 
of 2009 (AREA), PSA will support: (1) facilitating the development or strengthening of 
capabilities in each of the three interconnections serving the lower 48 states of the United 
States for each to prepare analyses of transmission requirements under a broad range of 
alternative futures and develop long-term interconnection-wide transmission expansion 
plans; and (2) state public utility commissions’ hiring of staff and experts to assist in 
efficiently conducting state regulatory proceedings that are arising from electric utilities 
use of ARRA funds. 

In FY 2010, PSA will continue to respond to requests for technical assistance from states 
and regions on a myriad of electricity policy topics. Support will continue to the 
FERC/NARUC colloboratives on demand response and on Smart Grid, as well as work 
under the National Action Plan for Energy Efficiency. Technical support will be given to 
the Western Governors Association’s (WGA) “Committee on Regional Electric Power 
Cooperation (CREPC),” from which spmng the Western Renewable Energy Zones project 
as well as the policy support in the West for more Intercoimection-wide transmission 
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(dollars in thousands) 

FY2009 I FY2010 I FY2011 


analysis and planning functions. PSA will also augment, in coordination with the Office of 
Energy Efficiency and Renewable Energy, technical studies designed to identify the 
problems of integrating large-scale variable renewables, i.e., wind and solar, onto the 
electricity grid. 

In FY 2011, particular focus will be responding to a significant increase in requests from 
public utility commissions and other state agencies, such as governors’ offices and state 
legislatures, for technical assistance on electricity policies. The primary topics covered by 
these requests include ratepayer-funded energy efficiency and Smart Grid. State officials 
have become increasingly interested in these areas as a result of ARRA- funded activities. 
PSA also will provide assistance to state officials on other electricity topics, such as 
renewable energy, transmission and clean coal, which have come to the forefront as a result 
of ARRA initiatives. 


Total, Permitting, Siting, and Analysis 


5,271 6,400 6,400 


Explanation of Funding Changes 

FY 201 1 vs. 
FY2010 
($ 000 ) 


Permitting, Siting, and Analysis 
■ Permitting, Siting, and Analysis 

No significant change. 0 

Total, Permitting, Siting, and Analysis 0 

Total Funding Change, Permitting, Siting, and Analysis 0 
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Infrastructure Security and Energy Restoration 
Funding Profile by Subprogram 


FY2009 

FY2009 

Current 

FY2010 


Cuirent 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Operations and Analysis 

Permitting, Siting, and Analysis 

5,271 

0 

0 

0 

Infrastructure Security and Energy 
Restoration 

6,180 

0 

0 

0 

Total, Operations and Analysis 

11,451 

0 

0 

0 


Infrastructure Security and Energy Restoration 
Infrastructure Security and Energy 

Restoration 0 0 6,187 6,188 

Total, Infrastructure Security and Energy 

Restoration 0 0 6,187 6,188 

Public Law Authorizations: 

P.L. 109-58, Energy Policy Act, 2005 

P.L. 1 10-140, Energy Independence and Security Act, 2007 

Mission 

The mission of the Infrastructure Security and Energy Restoration program is: (1) to enhance the 
reliability, survivability and resiliency of the energy infrastructure; and (2) to facilitate recovery from 
disruptions to the energy supply. 

Benefits 

ISER’s mission to assure the reliability, survivability, and resiliency of the U.S. critical energy 
infrastructure is aligned well with the new DOE strategic Goal 2: Energy - Build a competitive, low- 
carbon economy and secure America’s energy future. Since the U.S. economy depends upon a secure 
supply of energy, ISER’s role is to support methods, tools, and technology to protect against physical 
and cyber disruptions, reduce the impact of dismptive events, and quickly restore energy when 
disruptions occur. 

In view of the current all-hazards threat environment, support for ISER’s activities from OE’s Research 
and Development (R&D) and Permitting, Siting and Analysis programs and from DOE national 
laboratories’ world-class science and technology capability is increasingly important. For instance, in 
the area of visualization, tools such as "VERDE” were developed by OE’s R&D Division and later 
deployed by ISER. Further, ISER has established close relationships with the private industry owners 
and operators of the energy infrastructure, as well as state and local governments, to understand their 
perspectives on protection, mitigation, and response options and to quickly deploy the best available 
technology in a tailored, systems approach. This places ISER in a unique role of defining the science 
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and technology needs of the energy infrastructure sector, helping discover potential technical solutions, 
identifying suppliers of the required technology, and leading the deployment of new science and 
technology into the energy sector. ISER has a long, successful history of supporting U.S. energy 
infrastructure restoration efforts in times of disruptive events. ISER makes major contributions toward 
DOE’S new strategic goals that connect science, discovery, and innovation to economic prosperity, 
while at the same time continuing to meet its national security responsibilities to secure the U.S. energy 
supply. 


Annual Performance Results and Targets 

The U.S. energy infrastructure, both physical and cyber, comprises a diverse set of energy sources and 
distribution systems that are global in nature. Therefore, assuring the reliability, survivability, and 
resiliency of the domestic energy infrastructure is essential to U.S. energy security. ISER provides 
direct and indirect assistance to strategic partners in conducting comprehensive risk assessments of 
critical energy sites, developing conceptual designs for improving security, and training staff in security 
methodologies and system operation. 
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Means and Strategies 

ISER will use various means and strategies to achieve its GPRA Unit Program Goals. As such, ISER 
maintains a cadre of trained emergency responders dedicated to the ten regional ofBces of the Federal 
Emergency Management Agency (FEMA) to organize and coordinate emergency response procedures. 
These responders rapidly deploy under national emergency declarations to areas where the energy 
infrastructure has been severely damaged. This established team of responders applies market-ready 
technology, expertise from the national labs, experience from the power marketing administrations, and 
knowledge of DOE program offices to meet any challenge facing the US energy systems. 

ISER will implement a strategy to expand its infrastructure reliability activities by applying a robust 
systems analysis process designed to identify critical assets and key interdependencies within energy 
systems. This process serves as a compliment to ISER’s Energy Preparedness, Response and 
Restoration responsibilities by incorporating scientific applications to improve current methodologies 
and enhance analytical techniques. This will also improve situational awareness and response 
capabilities through advancements in power outage and restoration visualization and modeling. 

Upon request, ISER will conduct an initial engineering assessment to provide expert advice to key 
energy producing allies on securing their critical energy infrastructure. Any support beyond this initial 
assessment, will be provided on a cost reimbursable basis. ISER analyzes the potential impacts of 
disruptions, identifies critical nodes, and collaborates with stakeholders to develop optimized strategies 
to prevent or mitigate disruptions. In addition, OE will compliment DOE’s international efforts by 
providing a senior energy advisor to every Combatant Command headquarters. These advisors are 
funded by Department of Defense through interagency agreements. 

Validation and Verification 

Grants awarded by ISER to states require reporting against identified goals and deliverables. Funded 
projects from both programmatic areas are monitored against budget, schedule, and deliverables to 
ensure that the objectives are met. 

All studies and reports prepared pursuant to Energy Policy Act of 2005 (EPAct) undergo extensive 
review by affected states and industry organizations. 

The programmatic activities within ISER are subject to continuing review by Congress, the Government 
Accountability Office (GAO), and the Department’s Inspector General. Additionally, budget plaiming, 
strategic planning, and milestone management are tracked by the Department’s program management 
reporting system. 

To validate and verify performance, ISER participates in numerous peer-evaluated performance 
exercises, drills, and reviews. ISER’s products and efforts are, in large part, focused on external 
customers and interfaces, such as other federal agencies, the various states, and a multitude of private 
sector partners in the energy industry. ISER also participates in FEMA Regional Interagency Security 
Committee exercises in all ten FEMA-designated regions. Additionally, ISER participates in national 
level annual exercises, such as TOPOFF and Ardent Sentry. Direct feedback from industry during 
symposia and information exchanges provide valuable insight into shortfalls and areas for improvement. 

Interagency collaboration with DHS, the National Guard, the Coast Guard, and FEMA provide 
opportunity for review and discussion of policies and plans, as well as corrective actions resulting from 
interagency exercises. 
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Emergency response efforts, such as deployments in response to hurricane damage to the energy 
infrastructure, are routinely critiqued by FEMA, and generally subject to other reviews by the IG, GAO, 
or special commissions. ISER efforts are tracked and recorded for later self-evaluation and outside 
review. After-action reports are generated for the major energy crises for which ISER has deployed its 
Emergency Support Function 1 2 resources, with documented lessons learned and actions tracked to 
completion. Additionally, the overall performance of the Emergency Support Functions under the 
National Response Framework are subject to post-disaster review and reporting to assess the total 
system effectiveness, and to identify strengths and weaknesses within the system. 

Detailed Justification 

(dollars in thousands) 

r^2009 I FY2010 | FY2011 | 

Infrastructure Security and Energy Restoration 6,180 6,187 6,188 

The ISER program defines “infrastructure security” as a reliable, survivable, and resilient energy 
inffasfructure. Responsibilities include the identification and prioritization of critical energy 
infrastructure in order to prevent, deter, and mitigate the effects of deliberate efforts or natural events 
that could destroy, incapacitate, or exploit them. ISER is also responsible for collaboration with all 
relevant Federal departments and agencies, state, tribal and local governments, and the private sector. 

The increasing complexity and interdependency of our Nation’s energy infrastructure in conjunction 
with the rising energy market globalization, and catastrophic natural disasters or deliberate efforts are 
major enefgy challenges. ISER’s infrastructure security and reliability efforts include the 
development and implementation of a system-wide analytical process designed to provide insightful 
analysis of the energy infrastructure network while also improving the reliability, survivability, and 
resiliency of the domestic energy infrastracture. This effort provides a baseline for ISER’s analytical 
products, some of which are used to support National Special Security Events, such as the 2009 
Presidential Inauguration, as well as a plethora of ad-hoc requests. 

ISER also has a role in cybersecurity, focusing on situational awareness and information sharing 
between the Federal government and industry. ISER also participates in cyber-related exercise 
plaiming and implementation. 

DOE (through ISER) works collaboratively with the two Energy Sector Coordinating Councils 
(SCCs), one for electricity and one for oil and natural gas, and leads the Energy Government 
Coordinating Council (GCC), composed of members within DOE and across the Federal community, 
concerned with maintaining energy security and reliability. 

In its role as the Energy Sector-Specific Agency, ISER, on behalf of DOE, serves to implement the 
risk management framework established by the National Infrastructure Protection Plan (NIPP). The 
broad scope of the NIPP risk management framework includes protecting physical property and cyber 
systems. Implementation of the framework involves close coordination with other government 
agencies and the private sector. 

When the security of the energy infrastructure fails, ISER is responsible for maintaining continuous 
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(dollars in thousands) 

FY2009 I FY2010 I FY2011 


and reliable energy supplies for the United States through preventative measures and restoration and 
recovery actions in a coordinated effort with other Federal agencies, states, local governments and the 
private sector. ISER accomplishes this mission by coordinating the vast technical expertise from 
across the Department to plan for, protect against, and minimize the effects of energy supply 
disruptions. This responsibility includes facilitating the restoration of damaged energy systems and 
components that result from acts of terrorism, natural disasters and other emergencies requiring a 
coordinated Federal response. ISER’s role is articulated in the National Response Framework (NRF) 
and described within its Emergency Support Function (ESF) #12 Annex. These activities also support 
national counterterrorism priorities. 

In carrying out emergency support responsibilities, ISER undertakes preparedness, response, recovery, 
and mitigation activities with other Federal agencies, the states and local governments. ISER 
maintains a cadre of trained emergency responders who rapidly deploy under national emergency 
declarations to areas where the energy infrastructure has been severely damaged. This established 
team of responders applies market ready technology, expertise from the national labs, experience from 
the power marketing administrations, and knowledge of DOE program offices to meet any challenge 
facing the U.S. energy systems. Situational awareness during emergency response efforts is provided 
by ISER’s staff of energy infrastructure analysts. ISER has also assigned dedicated personnel to the 
ten regional offices of the Federal Emergency Management Agency (FEMA) to organize and 
coordinate these activities. 

In addition, ISER works directly with state and local governments, and private sector entities, to 
improve their emergency planning and response capabilities. These efforts include providing 
guidance to states for developing, improving and implementing energy assurance plans. They also 
include training and outreach initiatives. Educational opportunities, such as table top exercises 
(simulating energy disruptions), forums, workshops, and web-based training are conducted for 
Federal, state, and local-government energy officials to create awareness about the energy 
infrastructure and the effects of supply disruptions, in addition to critical infrastructure protection and 
security issues. 

In an effort to improve communications during an energy emergency, ISER has developed and 
continues to maintain the Energy Emergency Assurance Coordinators (EEAC) System, a 
communications protocol offering state and local governments a common platform to share 
information and technical advice. The EEAC contains over 180 state and local energy officials from 
across the country who have expertise in electricity, oil, and natural gas, and who can be contacted 
during an emergency. 

ISER uses an integrated systems approach to encourage development of electrification that is clean, 
efficient, secure, reliable and resilient. Moreover, ISER supports restoration activities by sharing its 
years of disaster response and restoration experience to improve contingency planning, training, and 
response capabilities. ISER provides technical assistance in conducting comprehensive risk 
assessments of critical energy sites, developing conceptual designs for improving security, and 
training in security methodologies and system operation. 
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(dollars in thousands) 

FY2009 I FY2010 | FY2011 | 


Significant accomplishments in FY 2009 and FY 2010: 

• FY 2009 and FY 2010 Utilized the DOE Energy Response Center (ERC) to respond to 1 1 
federally declared disasters in 9 FEMA regions, including Hurricanes Gustav and Ike, ice storms 
which impacted states from Oklahoma to Kentucky, and the tsunami that impacted American 
Samoa. Published 59 situation reports and responded to hundreds of requests for information 
related to disaster impacts on the energy sector. OE/ISER resolved a number of local, regional, 
and national issues in conjunction with our energy industry partners to maximize the availability 
of utilities and fuel and mitigate impacts on the national economy. Real-time updates were 
provided to the President, several cabinet members, state governors, and members of Congress 
through the ERC, 

• FY 2009 In July 2009, ISER co-sponsored the Secure Grid ’09 exercise with DOD and DHS to 
examine security gaps in the electrical grid system and the capability of the public and private 
sector to respond to such an event. The event, held at Fort McNair, was a non-public, official-use 
only strategic exercise to work through key issues in physical and cyber security, simulating a 
serious domestic attack on the electric grid. An FOUO after Report was prepared. 

• FY 2009 Participated in the National Level Exercise (NLE) in July 2009 and PLE in September 
2009. The exercise focused on coordination and infomiation sharing between government and 
industry during a period of elevated terrorist threat. 

• FY 2009 and FY 2010 Expanded the Reliability-Survivability-Resiliency (RSR) effort with Oil 
and Natural Gas Sector. OE/ISER concluded a pilot effort with select oil and gas industries. 

This was a voluntary effort to gather sufficient information to assess system-wide vulnerabilities. 
Areas assessed included; cyber systems, SCADA, physical protection, emergency preparedness, 
resiliency, training business continuity, and communications. 

• FY 2009 and FY 2010 Prepared the DOE Energy Sector Critical Infrastructure Protection Annual 
Report which included contributions from all major energy sector partners with a focus on the 
some 115 activities currently underway in the sector to meet Energy Specific Plan Goals and 
Milestones. This partnership has increased industry sharing of best practices and has enhanced 
voluntary cooperation, significantly increasing ISER’s ability to reach out to sector partners for 
critical information during emergencies, 

• FY 2009 Coordinated federal response to the propane shortage in the Northeast region for the 
’08-’09 winter. An assessment of the propane markets was prepared and shared with state and 
federal officials. The assessment provided situational awareness that informed the response. 

• FY 2009 and FY 2010 Produced numerous analytical products and published reports such as the 
“Comparing the Impacts of the 2005 and 2008 Hurricanes on U.S. Energy Infrastructure”. This 
was a first of its kind product which also provides information to the public about the effects on 
the energy infrastmcture. 

• FY 2009 Provided sensitive analytical products and subject matter expertise in support to U.S. 
Secret Service to secure energy systems supporting the 2009 Presidential Inauguration. 

• FY 2009 and FY 2010 Deployed the first ever DOE Combatant Command Energy Advisor to 
Headquarters, Africa Command, Stuttgart, Germany, for a three-year detail. ISER is slated to 
provide Energy Advisors to Central, European, and Southern Commands by the end of the year. 
These COCOM Energy Advisors support DOE's Strategic Goal to "promote and coordinate 
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FY2009 I FY2010 I FY2011 


energy, science and technology, nuclear security and nuclear nonproliferation programs" and 
improve the effectiveness of U.S. energy security initiatives and capacity building efforts by 
incorporating various agency expertise on critical national security issues. 

• FY 2009 and FY 2010 In May 2008, the U.S. and the Kingdom of Saudi Arabia (KSA) signed a 
five year Technical Cooperation Agreement to enhance critical energy infrastructure security. 
ISER, as the DOE lead, developed and executed its first project agreement with the KSA to 
conduct comprehensive System Effectiveness Analyses (SEA) of all critical energy and 
supporting infrastructure in KSA. OE is doing this work on a reimburseable basis. 

• FY 2009 and FY 2010 Conducted five ESF-12 training sessions for 88 DOE emergency response 
personnel. Training sessions also included various state counterparts and other Federal agencies 
and were conducted in a variety of real response locations throughout the U.S. The training helps 
ESF-12 responders prepare for deployment to declared emergency. 

• FY 2009 In follow up to the 2008 Hurricane season, conducted a Petroleum Disruption and After 
Action Workshop with Southeast states and industry officials to assess the petroleum shortages 
and lessons learned after Hurricane Gustav and Ike. An After Action Report was prepared. 

Worked with FEMA to develop mitigation strategies for emergency response fuel requirements. 

• FY 2009 Submitted for clearance and received approval from OMB to collect data on the OE- 
417, “Electric Emergency Incident and Disturbance Report.” This report allows ISER to provide 
situational awareness during electricity outages. 

• FY 2009 and FY 2010 Conducted conferences, workshops, and exercises that greatly enhanced 
the energy emergency response and situational awareness capabilities of state and local 
governments, industry officials, and policy and decision makers. Sponsored the annual Summer 
Energy Outlook and Winter Fuels Conferences. Conducted two local government workshops 
held in San Diego, CA and Seattle, WA in May and June 2009, respectively. In September 2009, 
sponsored the Energy Assurance Workshop in FEMA Region V to prepare states and industry on 
energy impacts due to a New Madrid Seismic Zone event. 

Activities in FY 2011: 

• Develop an annual plan to implement the Department’s obligation under Section 1605 of the 
Reconstruction and Stabilization Civilian Management Act of 2008 fP.L. 11 0-41 7), which 
authorizes the development of the capability to support government-wide efforts under this 
Section. 

• Continue to expand its infrastructure reliability activities by applying a robust systems analysis 
process designed to identify critical assets and key interdependencies within energy systems. This 
process will include: 

Examining the reliability of discrete energy assets in partnership with the private sector to 
develop reliability, survivability, and resiliency plans that examine critical dependencies and 
potential mitigation strategies; applying scientific analysis applications as a viable alternative to 
more expensive and resource intensive methods, potentially saving the Federal Government 
hundreds of thousands of dollars; and examining energy flow at a systems level (within the 
petroleum, natural gas, and electricity systems) to understand vulnerabilities and potential 
consequences caused by supply disruptions. This will guide risk mitigation activities; and 
conduct a regional energy assurance exercise and three local government resiliency projects. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY 20171 

• Improve situational awareness and response capabilities through advancements in power outage 
and restoration visualization and modeling. This activity includes completing the development of 
and maintaining an electric grid monitoring capability cooperatively deployed with the private 
sector that applies advanced sensing and data visualization tools. The system provides OE with 
an early warning and analysis capability with respect to examining disruptions in electricity 
delivery. It will also permit ISER to assess system stress on a real-time basis, conduct outage 
propagation and impact analyses, when needed, and communicate emergency conditions, as 
appropriate, to stakeholders. 

• Identify, monitor and respond to newly discovered threats to SCAD A/other process control 
systems that may affect the reliable delivery of energy to the nation, and partner with industry to 
identify and implement mitigation solutions. 

• Upon request, ISER will conduct an initial engineering assessment to provide expert advice to key 
energy producing allies on securing their critical energy infrastructure. Any support beyond this 
initial assessment, will be provided on a cost reimbursable basis. 


Total, Infrastructure Security and Energy Restoration 


6,180 6,187 6,188 


Explanation of Funding Changes 

FY 2011 vs. 
FY2010 
(SOOO) 


Infrastructure Security and Energy Restoration 
• Infrastructure Security and Energy Restoration 

No significant changes. ^ 

Total, Infrastructure Security and Energy Restoration j4 

Total Funding Change, Infrastructure Security and Energy Restoration -t-1 
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Program Direction 
Funding Profile by Category 



1 FY2009 1 

FY2010 1 

FY2011 

Chicago Field Office 

Salaries and Benefits 

178 

182 

184 

Travel 

11 

11 

11 

Support Services 

in 

119 

120 

Other Related Expenses 

63 

63 

63 

Total, Chicago Field Office 

363 

375 

378 

Full Time Equivalents 

1 

I 

1 

National Energy Technology Laboratory 

Salaries and Benefits 

3,116 

3,738 

5,635 

Travel 

248 

231 

307 

Support Services 

1,109 

1,281 

1,911 

Other Related Expenses 

190 

434 

542 

Total, National Energy Technology Laboratory 

4,663 

5,684 

8,395 

Full Time Equivalents (non-add)* 

7(13) 

(19) 

(31) 

Headquarters 

Salaries and Benefits 

11,366 

10,444 

13,588 

Travel 

661 

690 

1024 

Support Services 

2,163 

2,196 

3,152 

Other Related Expenses 

1,963 

2,031 

2,512 

Total, Headquarters 

16,154 

15,361 

20,276 

Full Time Equivalents 

49 

60 

81 

Total Program Direction 

Salaries and Benefits 

14,660 

14,364 

19,407 

Travel 

920 

932 

1,342 

Support Services 

3,383 

3,596 

5,183 

Other Related Expenses 

2,216 

2,528 

3,117 

Total, Program Direction 

21,180 

21,420 

29,049 

Total, Full Time Equivalents (non-add)* 

57(13) 

61 (19) 

82 (31) 


* As Fossil Energy employees at NETL funded by OE, FTEs are reported and counted in Fossil Energy Budget. 

** Totals adjusted for rounding. 
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Mission 

Program Direction covers the cost of sustaining Federal staff required to provide overall direction, 
management, and support for the Office of Electricity Delivery and Energy Reliability’s efforts to 
achieve its mission. Program Direction includes Federal payroll, travel, support service, and other 
related services. 

Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

Salaries and Benefits 14,660 14,364 19,407 

Funds a total of 1 13 FTEs that will provide the executive management, program oversight, analysis, 
and information required for the effective implementation of the Office’s program. Of these, 82 FTEs 
are planned for Headquarters employees in Washington, D.C., 1 FTE for the Chicago Field Office, 
and 3 1 FTEs at NETL. The 3 1 FTEs at NETL are funded in OE’s budget but are counted in the Fossil 
Energy Budget. Therefore, the 31 FTEs are non-add in the OE budget. 

The large increase in FTEs at Headquarters and at NETL is the result of the new workload of the 
American Recovery and Reinvestment Act of 2009. These FTEs will provide critical technical 
oversight and monitoring of grants and cooperative agreements awarded in FY 2009 and FY 2010 
with Recovery Act funds. These positions were previously funded with Recovery Act funds, but, 
since the funds expire at the end of FY 2010, they will be funded through annual appropriations in FY 
2011 . 

Staff oversees finances and performance of over 100 R&D electric transmission projects as well as 
Recovery Act project awards; contributes to the development and implementation of electricity policy 
at the Federal and State levels; issues authorization for electricity exports and Presidential permits for 
cross-border transmission lines; works to enhance security and reliability of the grid infrastructure; 
and facilitates recovery from disruptions to the energy supply. 

Headquarters personnel work in one of three programs (Research and Development; Permitting, 

Siting, and Analysis; and Infrastructure Security and Energy Restoration) or in the support element 
called Corporate Business Operations. 

The personnel in the Research and Development subprogram manage a portfolio of research, 
development, field testing, and technology demonstration projects, including development and 
implementation of technology visions and roadmaps, multi-year program plans, budget materials, 
program evaluations and metrics, public-private partnerships, technology transfer and 
commercialization plans, and education and outreach strategies. They also monitor and make 
decisions on funding, evaluate progress toward milestones, and hold research performers and others 
who receive funds accountable for their performance. 

The personnel in the Permitting, Siting, and Analysis subprogram lead the formulation and 
implementation of the Department’s policies and programs with regard to: (1) implementation of 
electricity policy-related provisions of EPAct assigned to the Department; (2) assistance to States and 
regional organizations on best practices for various electricity-related policies and programs; and (3) 
issuance of Presidential permits for new electric transmission lines that cross U.S. international 
borders and authorizations for electricity exports. 
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(dollars in thousands) 

FY2009 I FY2010 I FY2011 


• The personnel in the Infrastructure Security and Energy Restoration subprogram represent the 
Department in its role as the Sector Specific Agency for the Energy Sector in support of the 
Department of Homeland Security, responsible for implementing the national strategy for the 
physical and cyber protection of critical infrastructure and key assets, and performing energy 
restoration support functions under the National Response Plan. They also work through State 
and local governments, and with private industry, to coordinate the Federal government’s efforts 
to ensure a secure and reliable flow of energy to America’s homes, industries, public service 
facilities, and the transportation system. Working with government and industry leaders, they 
analyze physical and cyber vulnerabilities of the national energy infrastructure and develop 
scientific and technological solutions to correct or minimize system vulnerabilities. Finally, they 
work with the R&D Division to develop, implement, and maintain a cyber security program to 
assist the Nation’s energy sector, including Supervisory Control and Data Acquisition systems. 

Staff in Corporate Business Operations provide the administrative, budgetary, financial, logistical, and 
communications support that allows the Office to achieve its mission and goals in the most strategic 
and cost effective manner. 

Travel 920 932 1,342 

Travel allows OE to effectively manage R&D electricity technology programs and projects in the 
field; provide the Department’s electricity-related outreach to regional, State, and local organizations 
with regard to planning needs and issues, policies, siting protocols and new energy facilities; carry out 
the international infrastructure security program; and assist the Department of Homeland Security, 

State and local governments, and the private sector to help protect against and recover from 
disruptions in the energy infrastructure. Travel includes costs and transportation of persons, 
subsistence of travel, and incidental travel expenses in accordance with Federal travel regulations. 
Enables HQ staff to effectively manage a broad spectrum of OE projects at geographically dispersed 
locations, and attend project and program reviews. 

Support Services 3,383 3,596 5,183 

Support Services comprises energy technology specific support on critical science, engineering, 
environmental, and economic issues that benefit strategic planning program and project effectiveness; 
technology and market analysis to improve strategic and annual goals; environmental analyses 
required to process an increased number of Presidential permit applications; development of 
management tools and analyses to improve overall Office performance, effectiveness, and efficiency; 
assistance with communications and outreach to enhance the Office’s anticipatory stance and 
responsiveness to public needs and development of program-specific information tools that 
consolidate corporate knowledge, performance tracking and inventory data, improve accessibility to 
this information, and facilitate its use by the entire staff. 

Other Related Expenses 2,216 2,528 3,117 

Other Related Expenses includes corporate IT support (DOECOE) and working capital expense, such 
as rent, supplies, copying, graphics, mail services, printing, and telephones. It also includes 
equipment upgrades and replacements, commercial credit card purchases using the simplified 
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(dollars in thousands) 

FY2009 I FY2010 | FY2011 | 


acquisition procedures to the maximum extent possible, training, and other needs to sustain Federal 
staff not identified in the above categories. 


Total, Program Direction 21,180 21,420 29,049 


Explanation of Funding Changes 


FY2011 

vs. 

FY2010 

($ 000 ) 


Salaries and Benefits +5,043 

The increase represents the costs associated with 29 new FTEs, which are primarily 
associated with management of Recovery Act projects. The majority of these FTEs were 
previously supported by Recovery Act funds which expire in FY 2010. 


Travel 

The increase represents the costs associated with 29 new FTEs. 

+410 

Support Services 

The increase represents the costs associated with 29 new FTEs. 

+1,587 

Other Related Expenses 

The increase represents the costs associated with 29 new FTEs. 

+589 

Total Funding Change, Program Direction 

+7,629 


Support Services by Category 

(dollars in thousands) 


FY 2009 

Fy20I0 

FY20n 


Technical Support 

Feasibility of Design Considerations 

0 

0 

0 

Development of Specifications 

0 

0 

0 

System Definition 

0 

0 

0 

System Review and Reliability Analyses 

0 

0 

0 

Trade-off Analyses 

0 

0 

0 

Test and Evaluation 

0 

0 

0 

Surveys Or Reviews of Technical Operations 

0 

0 

0 
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(dollars in thousands) 

¥Y2m ^ FY2010 ^ FY20n 


Total, Technical Support 

0 

0 

0 

Management Support 




Analyses of Workload and Work Flow 

0 

0 

0 

Directives Management Studies 

0 

0 

0 

Automated Data Processing 

0 

0 

0 

Manpower Systems Analyses 

0 

0 

0 

Preparation of Program Plans 

0 

0 

0 

Training and Education 

28 

60 

80 

Analyses of DOE Management Processes 

0 

0 

0 

Reports and Analyses Management and General Administrative 




Services 

3,355 

3,536 

5,103 

Total, Management Support 

3,383 

3,596 

5,183 

Total, Support Services 

3,383 

3,596 

5,183 

Other Related Expenses by Category 




(dollars in thousands) 


FY 2009 

FY2010 

FY201! 

Other Related Expenses 




Communications, Utilities, and Miscellaneous Charges, 23.3 

22 

24 

35 

Other Services, 25.2 

634 

728 

807 

Supplies and Materials, 26.0 

54 

66 

75 

Equipment, 3 1 .0 

56 

0 

50 

Working Capital Fund 

1,450 

1,710 

2,150 

Total, Other Related Expenses 

2,216 

2,528 

3,117 
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Congressional Directed Projects 
Funding Profile by Subprogram 


(dollars in thousands) 



r 

FY2009 

1 FY2010 { 

FY2011 1 

Congressionaily Directed Projects 

19,648 

13,075 

0 


Detailed Jnstification 


(dollars indiousands) 



r 

FY2009 

1 FY2010 1 

FY2011 1 

Congressionaily Directed Projects 





AK - National Center for Reliable Electric Transmission 

0 

500 

0 


AL - Alternate Fuel for Cement Processing 

1,427 

0 

0 


AL - Alabama Power Project, Integrated Distribution 

Management System 

2,855 

0 

0 


AL - Western Baldwin County, AL Grid Interconnection 

0 

500 

0 



476 

0 

0 


AR - National Center for Reliable Electric Power Transmission 

AZ - University of Arizona Compressed Air Energy Storage 

0 

500 

0 

■ 

CA - Smart Grid Initiative 

0 

500 

0 

■ 

CA - San Mateo County Solar Genesis Project 

1,427 

0 

0 

• 

CO - Smartgrid Integration Lab 

476 

0 

0 

■ 

FL - Adaptive Supervisory Control and Data Acquisition 
(SCADA) Technology for Infrastructure Protection 

0 

750 

0 

■ 

lA > Iowa Stored Energy Park 

1,427 

0 

0 

■ 

ND - Energy Development and Reliability 

285 

325 

0 

■ 

ND - North Dakota Energy Workforce Development 

1,808 

1,900 

0 

• 

ND - Red River Valley Research Corridor Technology 

Development 

381 

300 

0 

• 

ND - Bismarck State College, Center of Excellence 

2,188 

0 

0 

■ 

NJ - Automated Remote Electric Water Meters in South River 

0 

500 

0 

m 

NM - Energy Technologies Research and Education Initiative 

952 

750 

0 

■ 

NM - Navajo Electrification Demonstration 

1,903 

1750 

0 

■ 

NY - Development of Toroidal Core Transformers 

952 

0 

0 

■ 

NY - Long Island Smart Metering Pilot Project 

714 

0 

0 

■ 

NY - Oswego County BOCES Wind Turbine Model Project 

0 

200 

0 

« 

NY - Watkins Glen, Schuyler County Gas Storage Project 

0 

500 

0 

■ 

OH - Energy Transmission and Infrastructure Nordiem Ohio 

0 

1,100 

0 

■ 

TN - High Voltage Transmission Lines Phase 11 

476 

0 

0 

■ 

TX - Development of a Smart MicroGrid Testbed 

0 

500 

0 

« 

TX - Microgrids for Colonias 

476 

550 

0 

■ 

VI - Feasibility Study of Connection the St. Thomas - St. John 

476 

0 

0 

■ 

& St. Croix Electricity Grids 

VT - Institute for Energy and the Environment at Vermont Law 

0 

450 

0 

■ 

School 

VT - UVM Smart Energy Grid Research 

0 

500 

0 

• 

WA - Power Grid Reliability & Security 

952 

1,000 

0 

Total, Congressionaily Directed Projects 

19,648 

13,075 

0 
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Explanation of Funding Changes 


Congressionaily Directed Projects 

No Funding Requested 

Total, Congressionaily Directed Projects 
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FY2011 vs. 
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($ 000 ) 

-13,075 

-13,075 
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Energy Transformation Acceleration Fund 
Advanced Research Projects Agency - Energy (ARPA-E) 

Proposed Appropriation Language 


For necessary expenses in carrying out the activities authorized by section 5012 of the America 
COMPETES Act (Pub. L. No. 1 10-69), [$10,000,000] %299.966.000, to remain available until 
expended. 


Explanation of change 

Changes are proposed to reflect the FY 201 1 funding request. 
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Energy Transformation Acceleration Fund 
Advanced Research Projects Agency - Energy (ARPA-E) 

Overview 

Appropriation Summary by Program 



FY2009 

Current 

Appropriation’ 

FY2009 
Cuirent 
Recovery Act 
Appropriation 

FY2010 1 

Current 

Appropriation ^ 

FY 2011 
Request 

Enei^ Transformation Acceleration Fund 

Advanced Research Projects Agency (ARPA-E) 





ARPA-E Projects 

0 

377,556 

0 

273,400 

Program Direction 

15.000 

11,300 

0 

26.566 

Total, Energy Transformation Acceleration Fund 
Public Law Authorizations: 

15,000 

388,856 

0 

299,966 
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Preface 

As envisioned by the National Academies 2005 report. Rising Above the Gathering Storm, ^ and 
authorized by the America COMPETES Act of 2007, the Advanced Research Projects Agency - Energy 
(ARPA-E) is responsible for funding specific high-risk and high-payoff game-changing research and 
development projects to meet the nation’s long-term energy challenges. ARPA-E received initial 
funding in FY 2009 to fund transformational energy research that industry by itself cannot and will not 
support. There is an inherent risk associated with these programs, but the payoff from those that are 
successful promises great economic and social rewards. Furthermore, it is expected that these programs 
will result in the flow of new ideas and continue to fuel the economy, create new jobs, provide security, 
and enhance the quality of life. 

While announcing its formation in April 2009, President Obama said of the new program, “ARPA-E 
seeks to do the same kind of high-risk, high-reward research [as DARPA]. . . We will put in place the 
resources so that scientists can focus on [renewable energy]... and I am confident that we will find a 
wellspring of creativity just waiting to be tapped.’’^ On another occasion, while addressing an MIT 
audience, the President challenged Americans to lead the global economy in clean energy and echoed 
previous statements about ARPA-E in saying that, “[America is a nation that supports] those intrepid 
few willing to take risks on an idea that might fail - but might also change the world... After the Soviet 
launch of Sputnik, the first artificial satellite to orbit the Earth, the United States went about winning the 
Space Race by investing in science and technology, . . Now, while the challenges today are different, we 
have to draw on the same spirit of innovation that's always been central to our success. And that’s 
especially true when it comes to energy. From China to India, from Japan to Germany, nations 


’ The Omnibus Appropriations Act of 2009 provided $15,000,000 for the Advanced Research Projects Agency - Energy in 
the Science appropriation. The Energy and Water Development and Related Agencies Appropriations Act, 2010, transferred 
these funds to the Energy Transformation Acceleration Fund. For comparison purposes across Fiscal Years, the total is 
shown here. 

^ Report available at the National Academies Press web site: http://www.nap.edu/catalog.php?recotdJd=l 1463 
^ http://www.whitehouse.gov/the_press_office/Remarks-by-the-President-at-the-National-Academy-of-Sciences-Annual- 
Meeting 
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everywhere are racing to develop new ways to [produce] and use energy. The nation that wins this 
competition will be the nation that leads the global economy... And I want America to be that nation. . . 
[The] pioneers are all around us -- the entreprenems and the inventors, the researchers, the engineers -- 
helping to lead us into the future, just as they have in the past... This is the nation that will lead the clean 
energy economy of tomorrow.”' 

ARPA-E is a high priority for Secretary Chu. As Director of Lawrence Berkeley National Laboratory, 
the Secretary testified in support of its formation and now plans to use APRA-E as a model for how 
DOE can foster irmovation and support game-changing technologies that could transform the global 
landscape. In announcing the first round of projects funded by ARPA-E in November 2009, Secretary 
Chu said, “After World War II, America was the unrivaled leader in basic and applied sciences. It was 
this leadership that led to enormous technological advances. ARPA-E is a crucial part of the new effort 
by the U.S. to spur the next Industrial Revolution in clean energy technologies, creating thousands of 
new jobs and helping cut carbon pollution.” 

Within the Energy Transformation Acceleration Fund Appropriation, ARPA-E has two programs: 
ARPA-E Projects and Program Direction. 

The ARPA-E Projects program provides funding and commercialization support to research and 
development programs at the intersection of applied sciences and integrated energy systems. ARPA-E 
has created a matrix-based organization structure. On one hand is the Applied Science and Technology 
Office or the “Technology Push” Office which will invest in platform technologies that can be 
integrated into various energy systems. On the other hand is the Integrated Energy Systems Office or 
“Technology Pull” Office, which will invest in the integration of these technologies into smart, energy 
efficient, and cost-effective energy systems that will have direct market impact. This matrix structure 
will maximize ARPA-E’s resources and prevent organizational stove piping that could hinder innovation 
and stifle creative problem solving. This is discussed further in the ARPA-E Projects section. 

ARPA-E Program Directors will lead topic programs and work directly with the award recipient project 
teams. Program Directors will have term-limited appointments lasting only the three to four year 
duration of the projects they support. Rotating program leadership in this way will provide fresh 
perspective and energy to each round of funding for projects. ARPA-E is also employing a novel 
program creation process: working closely in collaboration with other DOE basic and applied research 
offices to identify gaps in their research portfolios (“white space”) as well as utilizing Requests for 
Information and topical Workshops to uncover the specific technical barriers worthy of being addressed 
with ARPA-E funding. The Department of Energy has other transactional authority in procurement and 
statutory authority to start and stop targeted programs on the basis of performance; authorities that 
ARPA-E plans to make wise use of Finally, ARPA-E will have an overarching dedication to the 
commercialization of the technologies we fund in our projects. 

The ARPA-E Program Direction subprogram provides funding for the federal and contractor staff 
charged with fulfilling the ARPA-E mission. ARPA-E has special hiring authority to bring on Program 
Directors and other program leadership, and is a lean and agile organization able to recmit and rotate the 
best and brightest minds in energy research fields. Project teams receiving funding from ARPA-E get 
more than just federal funds; they receive full coordinated support and scrutiny from the ARPA-E team. 
This support includes: a Program Team to provide technical help and monitor technical progress; an 

' http://www.whitehouse.gov/the-press-office/remarks-president-chaHenging-americans-lead-global-economy-clean-energy 
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Operations Team to expedite transactions within the constraints of Congressional statute; an Outreach 
Team to highlight progress to all stakeholders; and a Commercialization Team to accelerate the 
deployment of technology developed by ARPA-E funded entities. This is discussed further in the 
Program Direction section. 

Mission 

The mission of ARPA-E is to overcome the long-term and high-risk technological barriers in the 
development of energy technologies. 

To achieve this mission, ARPA-E will pursue the following goals: First, ARPA-E aims to enhance the 
economic security of the United States through the development of energy technologies that result in: 
reduced energy imports, reduced energy-related emissions, including greenhouse gases, improved 
energy efficiency across all economic sectors. Second, ARPA-E aims to ensure that the United States 
maintains a technological lead in developing and deploying advanced energy technologies. 

Benefits 

Three Sputniks : Just as DARPA was created in 1958 in response to Sputnik, ARPA-E was created in 
response to the 3 “Sputniks” of our generation: energy dependence, greenhouse gas emissions and 
climate change, and maintaining U.S. technological leadership. These challenges are reflected in the 
ARPA-E mission and goals. 

The U.S. must step up its clean energy efforts. The U.S. market share in sales of photovoltaics, a 
technology first developed in the U.S., has fallen from over 40 percent of world-wide sales in 1997 to 
less than 10 percent in 2009. The U.S. is home to only one of the 10 largest solar panel producers in the 
world, and two of the top 10 advanced battery manufacturers. The U.S. and global hybrid electric 
vehicle (HEV) battery market is dominated by Asian companies. In 2008 the U.S. accounted for less 
than 2 percent of worldwide sales of nickel metal hydride (NiMH) batteries for HEV. Future HEV/plug- 
in hybrid electric vehicle (PHEV)/electric vehicle (EV) battery demand will be met by Asian producers, 
currently dominated by Japan, South Korea, and China, without transformative American innovation in 
advanced batteries. In another facet, the U.S. energy intensity in buildings far exceeds that of similar 
buildings in similar climates in China and Europe. China is investing 10 times as much on clean power, 
as a percentage of gross domestic product, as the U.S. is; and has plans to deploy 120 gigawatts of wind 
power in the next 1 0 years, equal today’s global total, which will create an estimated 1 50,000 jobs. Of 
the top five manufacturers in wind power, only one is American. 

Pace and Scale of Innovation Needed . The pace and scale of the innovations needed in energy 
technologies is unprecedented. We need to achieve the equivalent of all of the world altering 
technological innovations fi:om the 20'*' Century in the span of the next few decades, ARPA-E will help 
us meet this challenge by identifying and supporting the best ideas and minds in the energy field. 
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Game Changers from ZO"* Century 



imagine all of this happening in a span 
of the next few decades... 


That is what we need now to address the 
bigger challenge of our lifetimes.„ 


identify and support today's 
Haber, Bosch, Borlaug, 
Bardeen, Shockley, Brattain, 
Salk, Wright brothers, Kilby, 
Noyce, Gates, Jobs, Page, Brin 
of the energy field 


Figure: The Pace and Scale of Innovation Needed 


America’s Strengths : To win the the clean energy race, the U.S. has formidable strengths upon which to 
call including: 

1 . The best research and development infrastructure in the world, 

2. The best innovation ecosystem in business and entrepreneurship, and 

3. Highly energized youth who are ready to step up and engage to meet these challenges. 

Facing the 3 “Sputniks” of our generation and considering the pace and scale of innovation needed, 
ARPA-E will work to recruit and rotate the best and brightest minds in the energy field to develop 
topical research and development programs that build on the nation’s strengths to accelerate the pace of 
innovation, ARPA-E will select game changing ideas and the best research teams, in the context of an 
organizational structure promoting collaboration and debate and using innovative processes for program 
creation, proposal reviews, and transactions, along with keeping stakeholders informed and engaged. 

The inherent risk associated with research of this nature precludes measuring success by the percentage 
of projects that meet their research goals (Secretary Chu has stated that he would consider ARPA-E 
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successful if only 10% of the projects were successful). Instead, ARPA-E will define its success in 
terms of accelerating science to the market and the scope of the commercialization of technologies 
funded by ARPA-E. 


Performance 

ARPA-E will develop technologies and assess capabilities that could potentially enable transformational 
changes in areas that address the biggest challenges of our lifetimes: 

• Energy dependence, 

• Greenhouse gas emissions and climate change, and 

• Maintaining U.S. technological leadership 

ARPA-E will achieve this by identifying and promoting revolutionary advances in fundamental 
sciences, translating scientific discoveries and cutting-edge inventions into technological innovations, 
and accelerating transformational technological advances in areas that industry by itself is not likely to 
undertake because of technical and financial uncertainty. 

To this end, ARPA-E will help fill the gaps in the energy innovation pipeline through the targeted 
acceleration of: 

• Novel, early-stage energy technology development that are potential game-changers for the 
energy industry and market; 

• Development of techniques, processes, and technologies, and related testing and evaluation; 

• Research and development of manufacturing processes for novel energy technologies; and 

• Coordination with nongovernmental entities for demonstration of technologies and research 
applications to facilitate technology transfer. 
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Energy Transformation Acceleration Fund 
Advanced Research Projects Agency - Energy (ARPA-E) 

Funding by Site by Program 


Washington Headquarters 
ARPA-E Projects 
Program Direction 
Total, Washington Headquarters 

Total, Energy Transformation Acceleration Fund 


(dollars in thousands) 


FY2009' 

FY2010 

FY2011 

377,556 

0 

273,400 

26,300 

0 

26,566 

403,856 

0 

299,966 

403,856 

0 

299,966 


Major Changes or Shifts by Site 

ARPA-E received funds in FY 2009 under the American Recovery and Reinvestment Act and through 
the Science appropriation to establish the program and to fund initial projects. In FY 201 1 ARPA-E will 
for the first time fund projects with regular appropriations. 


Site Description 


Washington Headquarters 

In support of the Energy Transformation Acceleration Fund (the Fund) and the ARPA-E Projects and 
Program Direction budget elements, the Washington Headquarters site provides management and 
leadership of ARPA-E, oversight of the Fund, and administers contracts/agreements with the award 
recipients, support services contracts, and all other financial/contract agreements associated directly 
with ARPA-E. 


'ARPA-E was created in FY 2009. For comparison purposes, the sum of FY 2009 appropriations (FY 2009 Omnibus and 
Recovery Act) is shown in the FY 2009 column for ARPA-E. This represents the total funding available to ARPA-E. 
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Advanced Research Projects Agency - Energy (ARPA-E) 
Funding Profile by Subprogram 



FY2009 

Current 

Appropriation* 

FY2009 
Current 
Recovery Act 
Appropriation 

FY2010 

Current 

Appropriation 

FY20n 

Request 

ARPA-E Projects 





Decision Science/Buildings 

0 

4,993 

0 

30,000 

Materials/Buildings 

0 

9,505 

0 

0 

Thermal/Buildings 

0 

35,000 

0 

0 

Materials/Transportation 

0 

62,678 

0 

0 

Thermai/Transportation 

0 

5,195 

0 

0 

Materials/C02 

0 

3,895 

0 

0 

Biological Chemical/C02 

0 

42,251 

0 

0 

Materiais/Industrial Power 

0 

0 

0 

35,000 

Therraal/Industrial Power 

0 

4,716 

0 

30,000 

Information Science/Transmission 

0 

0 

0 

30,000 

Electronics/Transmission 

0 

44,910 

0 

0 

Materials/Renewables 

0 

54,477 

0 

30,000 

Biological Chemical/Renewables 

0 

0 

0 

30,000 

Materiais/Fuels Synthesis 

0 

5,993 

0 

0 

Biological Chemical/Fuels Synthesis 

0 

65,865 

0 

0 

MaterialsAVater «& Agriculture 

0 

2,031 

0 

0 

ThermalAVater & Agriculture 

0 

0 

0 

30,000 

Biological Chemical /Water & Agriculture 

0 

36,047 

0 

30,000 

Seedlings 

0 

0 

0 

20,745 

SBIR/STTR 

0 

0 

0 

7,655 

Total, ARPA-E Projects 

0 

377,556^ 

0 

273,400 


Public Law Authorizations: 

P.L. 1 10-69, “America COMPETES Act” (2007) 

Mission 

ARPA-E projects directly support the program’s mission to sponsor specific high-risk and high-payoff 
game-changing research and development projects that overcome the long-term technological barriers in 
the development of energy technologies. 

Benefits 

To accomplish its mission, ARPA-E will draw upon the nation’s strengths of having the best R&D 
infrastructure in the world, an unparalleled innovation ecosystem in business and entrepreneurship, and 
the American enthusiasm for pioneering and taking risks. ARPA-E itself performs no research, but 
rather funds transformational energy research and development projects that are conducted by teams of 


' The Omnibus Appropriations Act of 2009 provided $15,000,000 for the Advanced Research Projects Agency - Energy in 
the Science appropriation. The Energy and Water Development and Related Agencies Appropriations Act, 2010, transferred 
these funds to the Energy Transformation Acceleration Fund in FY 2010. 

■ Total is reduced by $11,144; $9,950,000 of which was transferred to the Small Business Innovation Research (SBIR) 
program and $1,1 94,000 of which was transferred to the Small Business Technology Transfer (STTR) program. 
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small businesses, large businesses, universities, non-profits, national laboratories, and other federally 
funded research and development centers. The inherent risk associated with the types of projects 
ARPA-E will fimd means we fully expect a large number of projects to miss the mark. Secretary Chu 
has stated publically he will consider the program a success if even as low as 10 percent of the projects 
meet their research goals. Given the transformational nature of the technologies, even a small 
percentage of successful projects would yield a payoff that will be not only monetary but also socially 
rewarding. Furthermore, it is expected that these programs will result in the flow of new ideas and 
continue to fuel the economy, create new jobs, provide security, and enhance the quality of life. 

Government investment versus private investment : ARPA-E seeks to make seed investments in 
transformational technologies that involve both technological and market risks. Furthermore, ARPA-E 
will also make investments in enabling technologies such as improvements to the electric grid network, 
grid-level storage, and carbon capture and utilization. For the sake of our nation’s technological lead 
and energy infi-astracture, we need to nurture the early stage work on these topics, which could possibly 
be later scaled up by private investments. ARPA-E realizes that it is critical to examine the entire 
energy ecosystem as it will enable and spawn various other technological developments. 

Among the 37 projects that ARPA-E committed to fund under FOA-1, approximately 35% were projects 
at academic institutions and 60% were ground-breaking ideas conceived, but not being actively pursued, 
at small and large businesses. The latter lacked capital, but had the people and infrastructure to bring the 
technology to fiuition. Going forward, we expect a greater percentage of ARPA-E funded entities to be 
academic and research institutions that are not ready to receive private capital. We are confident that the 
projects that ARPA-E has continued to support (fund and guide) will be ready to scale with private 
capital after a few years. 

We recognize that in some instances, government funding could possibly crowd-out private capital. We 
are aware of this and we are working cautiously to avoid the areas where this could happen. We are 
presently focusing ARPA-E investments in “white-spaces” in which there is minimal competition. 
Furthermore, identified white-spaces include areas where the United States severely lags the rest of the 
world. For example, in next-gen battery technology, the Japanese government finances over $60M 
annually and these monies are leveraged approximately 10 times by industry funding. These areas have 
not received private capital in the U.S. since they are considered technologically risky. Yet, we as a 
nation must not only be globally competitive, but unleash the U.S. innovation ecosystem in areas that 
are risky, and yet could produce game changing technologies. In many instances seed investments, 
similar to those of ARPA-E, by the government has historically spawned new industries. For example, 
investment into stealth technology by DARPA, has led to development of an entire industry on next 
generation materials. The origins and the growth of the internet is a similar story. Similarly, we believe 
that ARPA-E funding will lead to new industries and ecosystems in clean-energy and other related 
industries. 
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Innovations In Business Processes 

ARPA-E is envisioned by the Secretary and Director to be organized and administered in ways that are 
not business-as-usual for the Department of Energy. ARPA-E has integrated several innovations into its 
culture in order to foster this vision, including a matrix organization structure; novel processes for 
program creation, and procurement transactions; term-limited Program Directors; commitment to the 
program’s statutory mandate to stop targeted programs on the basis of performance; and a fundamental 
dedication to accelerating science to the market including a Commercialization Team versed in venture 
capital and financing to assist ARPA-E funded projects in bringing their technologies and end products 
to market. 

Organization -. ARPA-E is a flat, nimble, and agile organization with a small number of federal 
employees, all of whom have access to the Director, and who are supported by contractors with a high 
degree of technical expertise. The ARPA-E organization chart is not compartmentalized into discrete 
technology areas, but rather the program is designed as a matrix organization divided into two separate 
but equally important offices. On one hand is the Applied Science and Technology Office or the 
“Technology Push” Office which will invest in platform technologies that can be integrated into various 
energy systems. On the other hand is the Integrated Energy Systems Office or “Technology Pull” 
Office, which will invest in the integration of these technologies into smart, energy efficient and cost- 
effect energy systems that will have direct market impact. Once fully staffed, one or more Program 
Directors will lead efforts in each science and technology column and each energy system row. Rather 
than having the traditional federal program’s linear organization and resulting stove piping of 
programmatic functions, this matrix structure is designed to foster internal debate, constmctive 
confrontation, and collaboration to form a consensus on the most meaningful topics areas upon which to 
focus our resources. The matrix structure allows for a more robust project selection process, promotes 
innovation and creative problem solving, and ultimately results in better performance from the award 
recipients. The matrix organization shown here represents the initial notion of the program’s 
organization. Specific column and row headings could change as ARPA-E hires new Program Directors 
and matures over time. 
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Marketing & Decision Information Sconce & 
Sdetce Device Engine^lng 


Thermal Science & ChMnieai & Biologieai 

Device & Process Science & Process 
Engineerfog Englnewlng 


Elecb'onic & Stnteiural 
Materials Science & 
Device Eriglneei^ 


S^iidlngs & Appliances 
^H^nes, Biilldirtgs, Data 
Centers) 


TranspifftStion 


3 

Carpon Oio^tkieiCBptitfe 
and UtiffEBflon 


Industri^^Nwpr 
GeneratKN^Atfoe 
(Cement. Mdpt^-CIa 


Tram»m| 

DIstrtt 


Renewablitl 

(Solar.|| 

Hydroe)^ 


Water & 


FOA-3 


FOA-1 (2/ $5^ 


FOA>1{2f$4.7M) 

fY2011 


FVaeii 


FOA>1 (3/$U.9il) 
FOA-3 






Shaded cells show program topic areas (specific FOA or potential future FOA) for ARPA-E furtding 


FOA-1 (# Projects / $ Funding) awards announced October 2009; FOA-2 topic areas announced November 2009 and award 
announcement expected in April 2010; FOA-3 announcement expected in March 2010 and award announcement expected in July 


Figure: ARPA-E’s Matrix Organization Structure 
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O penness and Inteeritv : ARPA-E is open to the best ideas regardless of origin and is dedicated to 
sharing and partnership with Congress and other stakeholders, as well as enhancing public 
understanding of the value of technology to society. The ARPA-E Projects subprogram provides 
funding and commercialization support to research and development projects in program topic areas at 
the intersection of applied sciences and integrated energy systems. Program topic areas for specific 
Funding Opportunity Announcements (FOAs) are determined by exhaustive research by Program 
Directors and staff, including ARPA-E Fellows; close coordination with the other DOE basic and 
applied research offices (see figure below) to identify gaps in their research portfolios (i.e., “white 
space”); Requests for Information (RFIs) from the technology community to identify technology or 
market gaps; and topic area Workshops meant to hone in on specific technological barriers that need to 
be overcome to achieve a transformational advancement. In addition to targeted, focused FOAs, ARPA- 
E will also hold open solicitations so as to not to miss out on any potential game-changing ideas that 
happen to be outside the targeted program topic areas. ARPA-E Program Directors, and ultimately the 
Director, have final say on which projects will receive ARPA-E funding. ARPA-E is taking advantage 
of the Department’s Other Transactions Authority (OTA) to provide for flexible and rapid contracting 
and procurement transactions. 


Existing 

Programs 


Office of Science ($5B) Applied Programs ($4B) 

^ 


Loan Guarantees ($123B) 



Tech Gap Tech Gap Commercialization Gaps 



Figure: ARPA-E’s Role in Collaboration with Other DOE Programs 


Excellence '. ARPA-E is staffed with an all-star team of technical experts who focus on highly selective 
and potentially game-changing ideas and enable the creation and support of the best teams receiving 
ARPA-E funding. ARPA-E employs Program Directors to serve discrete time-limited terms and run 
projects in different program topic areas. Each program topic area’s projects last between two and four 
years, and once a Program Director’s projects are completed so ends his or her term of employment with 
ARPA-E and new Program Directors begin with fresh ideas and energy. ARPA-E seeks out and selects 
Program Directors who are not only leaders in their technological field, but also who have success in 
brining a product from the research phase to the market. Each Program Director is responsible for 
managing RFIs and Workshops, creating their program topic areas, overseeing the process of reviewing 
proposals, presenting selections to the Director for final award decisions, negotiating awards to include 
technical deliverables and milestones, overseeing the performer’s research efforts including site visits, 
and deciding to stop targeted programs on the basis of performance. 

ARPA-E also follows an aggressive award schedule for getting contracts negotiated and signed. Using 
FOA-1 as an example, three months after the award announcement ARPA-E completed all of the award 
contracts, a very rapid pace for federal contracting. In fact, ARPA-E has cut 60 percent off the average 
Department of Energy procurement cycle time, defining a new benchmark for program performance. 
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Acceleraline Science to Market : One final and essential component of ARPA-E’s culture is an 
overarching focus on accelerating science to market This focus is apparent in ARPA-E staffing and 
structure in that individuals who have demonstrated past success in this area are sought after and hired 
as Program Directors, and that ARPA-E has a Commercialization Team dedicated to this proposition. 
Additionally, all solicitations were required to include a transition plan to the next stage of development 
for the technology being funded in order to be considered. Finally, and perhaps most telling, ARPA-E’s 
self-imposed internal measures of success are centered on post-research market adoption metrics such as 
follow on investment post ARPA-E award, increase in enterprise value of a company, companies 
created, new frontiers or industries created, new jobs in existing or newly created industries, and 
accelerated market entry of products and product sales. The innovation here is not that ARPA-E 
includes the commercialization of technologies it funds as a measure of success, but rather that the 
acceleration of technologies to the market is the essence of the program’s existence. 

Report on FOA-1 

ARPA-E’s initial Funding Opportunity Announcement (FOA), announced in April 2009, was open to all 
technologies and energy areas in order to convey to the community the program’s openness to all ideas 
and to get a sense of what projects were out there. ARPA-E received 3,682 concept papers in response 
to FOA-1, highlighting the pent up innovation in the technology community. After an initial review 
ARPA-E encouraged 312 full applications, and ultimately received and processed 338 full applications 
with 95 percent of those encouraged applying. During the full application phase, panel reviews by 
topical experts and the ARPA-E Program Directors led to the final selection of 37 projects, announced 
on October 2009, totaling $151 million with each averaging $4 million and 3 years duration. Of the 
applications funded, the lead organization of the winning teams was most often a small business (43 
percent) or an educational institution (35 percent); only half as often were large businesses the lead (19 
percent), and rarely non-profits (3 percent). Less than two months after the award announcement, 
ARPA-E completed more than two-thirds of the award contracts, a record pace for federal contracting at 
the Department. In fact, the demonstrated speed in contracting from FOA-1 is being promoted as a pilot 
example of how contracting can be streamlined in the rest of the Department. While too early to show 
successes from the research, there is early traction evident in the fact that ARPA-E’s commitment of 
$151 million leveraged an additional $57 million in cost share from the award recipients. Additionally, 
ARPA-E’s awards catalyzed $33 million more of new investment within only two months of the award 
announcements, mostly from the private sector with a small part coming ($4 million) from the USDA as 
part of a collaborative effort on Biofuels. 


Cost Share (38%) 


ARPA-E Awards $151IVI 




$3jr.i 


ARPA-E has Catalyzed 
New Investments In less than 2 months 


Figure: ARPA-E Awards Catalyze Follow-On investment 
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Report on FOA-2 

Announced in December 2009, this FOA makes available $100 million in three focused project areas. 
These focused areas were determined in part by what was learned from FOA-1, and also through formal 
Requests for Information (RFIs) and ARPA-E Workshops. The concept papers were due in January 
2010. The award announcements for FOA-2 are expected to be made in April 2010 and the awards 
completed in June 2010. Program topic areas for FOA-2 include: 

1 . Electronic and structural materials science/engineering for transportation 

2. (Bio)Chemical reactions catalysis, and thermodynamics/kineties for new carbon dioxide reaction 
for carbon dioxide capture and utilization 

3. (Bio)Chemical reactions catalysis, and thermodynamics/kinetics for fuels synthesis 

Report on FOA-3 

At the time of printing, efforts for this FOA are well underway. These program topics areas are being 
selected, as with FOA-2, based on what was learned from the FOA-1 applications, the RFIs, and the 
Workshops. This Funding Opportunity Announcement is expected to be released in March 2010, and 
award announcements are expected by be made in July 2010. Program topic areas for FOA-3 may 
include: 

1 . Thermal management devices, process engineering, and technologies for buildings 

2. Electronic and structural materials science/engineering for electricity transmission and 
distribution 

3. Electronic and structural materials science/engineering for renewable power source 

4. (Bio)Chemical reactions catalysis, and thermodynamics/kinetics for water purification and 
management 

Report on FY 2011 FOAs 

Program topic areas for FY 20 1 1 FOAs have not been finalized at this time; however, based on the 
concept papers and proposals received from the initial FOA, the input received from the Requests for 
Information (RFIs), and the six Workshops that we have held already, in addition to outreach and 
coordination with DOE applied and basic science offices the following are program topic areas of 
interest for ARPA-E for funding projects in FY 2011: 

1 . Electronic and structural materials science/engineering for industrial power generation and use 

2. Thermal management devices and technologies for industrial power generation and use 

3. Information science and device engineering for electricity transmission and distribution 

4. Electronic and structural materials science/engineering for renewable power sources 

5. (Bio)Chemical reactions, catalysis, and thermodynamics/kinetics for renewable power sources 

6. Thermal processes for heating/cooling or water and water purification/management 

7. Marketing and decision science for energy consumption in buildings 

8. (Bio)Chemical reactions catalysis, and thermodynamics/kinetics for water purification and 
management, genetic engineering of plants for rapid/efficient carbon capture and storage 

The specific nature of the projects to be funded in each of the program topic areas of interest will be 
determined by the Program Directors, whom ARPA-E is currently negotiating the hiring of; upcoming 
RFIs and Workshops; as well as continued outreach and coordination with the relevant DOE program 
offices and stakeholders in the technical, policy, and financial communities. 
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Annual Performance Results and Targets 

The research and development projects funded by ARPA-E will contribute to several of the Secretary’s 
Strategic Priorities. First and foremost, the primary contribution will be to the following priorities: 

• Clean, Secure Energy: Change the landscape of energy demand and supply 

• Lower GHG Emissions: Position U.S. to lead on climate change policy, technology, and science 


In addition, the technological advances stemming from ARPA-E projects will contribute to the 
following priorities: 

• Science and Discovery: Invest in science to achieve transformational discoveries 

o ARPA-E: Translating science to business opportunities that have large market impact 

• Economic Prosperity: Create millions of green jobs and increase competitiveness 


ARPA-E has annual performance metrics that give guidance to the direction the agency is heading in 
order to develop technologies and assess capabilities. These results and targets will show the overall 
performance of the programs and projects. These metrics are created to gain exact measurement of 
performance. They are part of the over arching ARPA-E performance and will lead into the long-term 
metrics. 

• Percentage of Funding Committed or “best-in-class” performance (#) - This metric is defined as 
the performance of ARPA-E as a research and development funding agency as compared to other 
similar agencies in terms of its ability to successfully and quickly fund projects and meet its 
mandates. 
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Means and Strategies 

The ARPA-E program will pmsue the following means and strategies to achieve its program goals: 

• Identifying and promoting revolutionary advances in fundamental sciences; 

• Translating scientific discoveries and cutting-edge inventions into technological innovations; and 

• Accelerating transformational technological advances in areas that industry by itself is not likely 
to undertake because of technical and financial uncertainty. 

Validation and Verification 

The validation and verification of the program’s activities are subject to continuing review by Congress, 
the Government Accountability Office, and the DOE Inspector General. The Program will conduct an 
annual internal controls review under the Federal Managers’ Financial Integrity Act. The Program’s 
performance measures and associated quarterly milestones will be reviewed and approved by the 
ARPA-E Director. Performance measures on quality improvements are being established and monitored. 


Detailed Justification 


(dollars in thousands) 

FY2009 I FY2010 | FY2011 


ARPA-E Projects 377,556 0 265,000 

• Decision Science/Buildings 4,993 0 30,000 

The focus of this program topic area is marketing and decision science for energy consumption in 
buildings. This program topic area could potentially cover communication, psychology, and 
cognition related to better understanding personal and group behavior on energy consumption in 
buildings including homes, offices, retail/commercial, and data centers. 

This program topic area supports DOE’s goal of developing the technical foundations necessary 
to enable massive reductions in energy consumption in buildings. ARPA-E is specifically focused 
on technologies which can help buildings achieve net zero energy status through improvements 
such as the development of "smart" sensors and equipment which can detect what is going on in 
the building and alter the energy consuming equipment, such as lights and the heating, ventilation 
and air conditioning (HVAC) system, to conserve the most energy while meeting the needs of the 
occupants. 

There is currently one project supported in this program topic area, which is being fully funded by 
ARRA funds. 

In FY 201 1, a FOA announcement for this program topic area is planned for early or mid fiscal 
year which will likely support seven to ten additional projects, pending availability of funding. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

■ Materials/Buildings 9,505 0 0 

The focus of this program topic area is electronic and structural materials science/engineering for 
energy consumption in buildings. This program topic area could potentially cover rapid 
discovery, manufacturing, and devices, including high-temperature strength/toughness in 
materials related to elctrochromics, phase change, construction (cement, steel, etc.), and insulation 
to address energy consumption in buildings including homes, offices, retail/commercial, and data 
centers. 

This program topic area supports DOE’s goal of developing the technical foundations necessary 
to enable massive reductions in energy consumption in buildings. ARPA-E is specifically focused 
on improvements such as the development of "smart" sensors and equipment which can detect 
what is going on in the building and alter the energy consuming equipment, such as lights and the 
heating, ventilation and air conditioning (HVAC) system, to conserve the most energy while 
meeting the needs of the occupants. 

There are currently two projects supported in this program topic area, both of which are being 
fully funded by ARRA ftinds. 

■ Thermal/Buildings 35,000 0 0 

The focus of this program topic area is thermal seienee and device and process engineering for 
energy consumption in buildings. This program topic area could potentially cover heating, 
cooling, and thermal management devices and technologies related to storage, transport, and 
efficient heating and cooling in buildings including homes, offices, retail/commercial, and data 
centers. 

This program topic area supports DOE’s goal of developing the technical foundations necessary 
to enable massive reductions in energy consumption in buildings. ARPA-E is specifically focused 
on possible improvements such as separation of temperature control and dehumidification, 
decentralization of centralized cooling systems, and development of alternate refrigeration devices 
and refrigerants, to reduce the cost and electrical demand of building HVAC systems while 
meeting the needs of the occupants. 

A round of funding in this program topic area is planned to be announced with FOA-3 in March 
2010 which will likely support seven to ten additional projects. 

■ Materials/Transportation 62,678 0 0 

The focus of this program topic area is electronic and structural materials science/engineering for 
transportation. This program topic area could potentially cover rapid discovery, manufacturing, 
and devices, including high-temperature, high strength/toughness, and light weight materials for 
batteries. 
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(dollars in thousands) 

FY2009 I FY2010 | FY2011 | 


Ciirrently, approximately 2/3 of U.S. oil consumption is devoted to transportation. There is no 
other method of storing portable energy that is cheaper or more energy-dense than liquid fiiels. 
High energy/high power batteries for electric vehicles are a promising alternative to the gasoline 
vehicle paradigm, but current technology must increase battery performance and cost by 8-1 Ox to 
make domestically generated electricity compete with foreign oil. ARPA-E is working to 
significantly improve the energy efficiency of vehicles by funding projects which have the 
potential to revolutionize vehicle energy consumption by either drastically improving the 
efficiency of technologies currently in vehicles or by replacing current vehicle components with 
novel, more efficient systems. ARPA-E is aggressively pursuing this goal for a more secure 
energy future. 

There are currently six projects supported in this program topic area, all of which are being fully 
funded by ARRA funds. Our first transformational effort in this area targets production of high 
performance supercapacitors that could replace the batteries in electric vehicles, but could be 
recharged in seconds, not hours. A second project aims to dramatically increase the performance 
and lower the cost of lithium ion batteries - the dominant technology for vehicle electric batteries, 
using a proprietary nanotechnology approach. Third, we are funding a public-private partnership 
to develop high energy density, low cost next generation Li-ion batteries which could triple the 
energy density of existing electric vehicle batteries. Fourth, a university-small business team will 
produce metal-air batteries that could finally overcome the recharging difficulties that have 
plagued this geme of battery in the past. Fifth, a consortium of six American research 
institutions, will seek to develop world record performance, next-generation, domestically 
available permanent magnet materials, with a 2x target increase over the state-of-the art magnetic 
energy density. This project is of high importance to electric motor construction for vehicles and 
many other applications, and could eliminate the current dependency of this industry on foreign- 
obtained rare-earth metals. A sixth project integrates advances in the fabrication of 
semiconductor materials with device packaging that allows for enhanced cooling, and thus 
improved power devices for vehicles. 

A second round of funding in this program topic area was announced in December under the title 
Batteries for Electrical Energy Storage in Transportation (BEEST); which will likely support 
seven to ten additional projects. These projects will also be fully funded by ARRA funds. With 
BEEST, ARPA-E seeks to develop a new generation of ultra-high energy density, low-cost 
battery technologies for long electric range plug in hybrid electric vehicles and electric vehicles 
(EVs). The development of high energy, low cost batteries represents the critical barrier to wide- 
spread deployment of EVs, which if achieved would have a profound impact on U.S. oil security, 
greenhouse gas emissions, and economic growth. The ambitious goals for this program are largely 
based upon the aggressive long term EV battery goals set forth by the United States Automotive 
Battery Consortium, public-private collaboration between the U.S. Department of Energy and 
leading U.S. automotive companies. If successful, new battery technologies developed under this 
program will give electrified light-duty vehicles range, performance, lifetime, and cost required to 
shift transportation energy from oil to the domestically powered U.S. electric grid. ARPA-E's 
objective is to fund high-risk, high reward research efforts that wilt promote leadership in this 
emerging EV batteiy market. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

■ Thermal/Transportation 5,195 0 0 

The focus of this program topic area is thermal science and device and process engineering for 
transportation. This program topic area could potentially cover heating, cooling, and thermal 
management devices and technologies related engine performance and efficiency, and waste heat 
recovery. 

Approximately 60% of the energy generated in the U.S. is lost in the form of waste heat. Sources 
of loss include power plants, industrial processes, and vehicles. While technologies such as 
Rankine cycles and thermoelectric materials can convert waste heat into electricity, high capital 
costs and low conversion efficiencies hind their widespread adoption. The objective of the 
ARPA-E projects in this topic area is to revolutionize the conversion efficiency of thermoelectric 
devices through advanced materials and novel silicon nanotubes in order to effectively harness 
waste heat. 

There are currently two projects supported in this program topic area, both of which are being 
fully funded by ARRA funds. 

■ Materials/C02 3,895 0 0 

The focus of this program topic area is electronic and structural materials science/engineering for 
carbon dioxide capture and utilization. This program topic area could potentially cover rapid 
discovery, manufacturing, and devices related to carbon dioxide binding and reacting materials. 

Carbon capture and sequestration (CCS) technologies offer the potential to continue harnessing 
energy from coal while minimizing release of Carbon Dioxide (CO 2 ) into the atmosphere. 
However, CCS is an energy-intensive process, and the largest contribution to the energy and cost 
penalties stems from capture of CO 2 from flue gas. The objective of the ARPA-E projects in this 
topic area is to drastically reduce the energy and cost penalties currently required for carbon 
capture through integration of recent scientific breakthroughs, such as carbon nanotubes, and 
advanced electrochemical techniques, with traditional carbon capture processes. 

There are currently three projects supported in this program topic area, all of which are being fully 
funded by ARRA funds. The first effort attempts to improve both the speed and selectivity of 
CO 2 membranes through the integration of carbon nanotubes into the membrane. The second 
project attempts to control CO 2 capture and release through an electrochemical technique, which 
could drastically reduce the energy losses associated with changes in temperature that are 
currently needed. The third effort will harness the effect of electric fields to decrease the energy 
that is required for CO 2 to be removed from the material used for capture. 

■ Biological Chemical/C02 42,251 0 0 

The focus of this program topic area is chemical and biological science and process engineering 
for carbon dioxide capture and utilization. This program topic area could potentially cover new 
catalysts, robust materials, alternative CO 2 chemistries, and advanced CO 2 capture processes from 
new and existing coal-fired power plants. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

As described above, carbon capture and sequestration (CCS) is an energy-intensive process, and 
the largest contribution to the energy and cost penalties stems from capture of CO 2 from flue gas, 
The objective of the ARPA-E projects in this topic area is to drastically advance catalysts and 
robust materials, which are necessary enabling elements for CCS technologies that would impose 
lower cost and energy penalties than what is required for CCs today. 

There are currently two projects supported in this program topic area, both of which are being 
fully funded by ARRA funds. The first effort will develop a synthetic version of an enzyme that 
is highly effective at catalyzing CO 2 reactions, but is currently too fragile to survive inside a coal 
plant. The second project will build a 250 kW pilot scale capture system to assess the feasibility 
of a technique that uses novel materials chemistry in an alterative and potentially lower-cost CO 2 
capture process. 

A second round of funding in this program topic area was announced in December under the title 
Innovative Materials and Processes for Advanced Carbon Capture Technologies (IMPACCT). 
Coal-fired power plants currently generate approximately 50% of the electricity in the United 
States. While coal is a cheap and abundant resource, the continued reliance upon coal as an 
energy source could potentially have serious consequences in terms of global warming. The 
objective of this topic is to fund high risk, high reward research efforts that will revolutionize 
technologies that capture carbon dioxide from coal-fired power plants, thereby preventing release 
into the atmosphere. ARPA-E seeks to complement existing DOE efforts in the field of carbon 
capture, led by the Office of Fossil Energy and National Energy Technology Laboratory, by 
accelerating promising ideas from the basic research stage towards large-scale demonstrations and 
ultimately, commercialization. Areas of interest defined in IMPACCT include: low-cost catalysts 
to enable systems with superior thermodynamics that are not currently practical due to slow 
kinetics; robust materials that resist degradation from caustic contaminants in flue gas; and 
advanced capture processes that dramatically reduce the parasitic energy penalties and 
corresponding increase in the cost of electricity required for carbon capture. 

• Materials/Industrial Power 0 0 35,000 

The focus of this program topic area is electronic and structural materials science/engineering for 
industrial power generation and use. This program topic area could potentially cover rapid 
discovery, manufacturing, and devices, including high-temperature strength/toughness in 
materials for power generation, and alternative materials, as they relate to industrial power 
generation and use in energy intensive activities such as the production of cement, metals, glass 
and paper. 

Industry is the largest and most diverse energy-consuming sector in the United States. The 
nation’s top eight energy intensive industries are aluminum, chemicals, forest products, glass, 
metal casting mining, petroleum refining, and steel. ARPA-E is specifically focused on 
technologies which can help to significantly reduce the industrial sector’s energy requirements 
through development of new energy efficient and potentially paradigm-changing methods and 
technologies which have the potential to drastically reduce the energy and cost penalties currently 
associated with the industrial sector. 
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(dollars in thousands) 

I FY2009 I FY2010 | FYaonTI 

In FY 201 1, a FOA for this program topic area is planned for early or mid fiscal year which will 
likely support seven to ten additional projects, pending availability of funding. 

• Thermal/Industrial Power 4,716 0 30,000 

The focus of this program topic area is thermal science and device and process engineering for 
industrial power generation and use. This program topic area could potentially cover heating, 
cooling, and thermal management devices and technologies, including waste heat recovery and 
devices for thermal integration for industrial power generation and use in energy intensive 
activities such as the production of cement, metals, glass and paper. 

Approximately 60% of the energy generated in the U.S. is lost in the form of waste heat, from 
sources such as power plants, industrial processes, and vehicles. The objective of the ARPA-E 
projects in this topic area is to revolutionize the conversion efficiency of thermoelectric devices 
through advanced materials and novel silicon nanotubes in order to effectively harness waste heat. 

There are currently two projects supported in this program topic area, both of which are being 
fully funded by ARRA funds. The first effort will develop advanced materials and new device 
architectures to create high efficiency thermoelectric modules that convert waste heat into 
electricity. The second project focuses on the use of silicon nanotubes to drastically increase the 
efficiency of thermoelectric modules, accelerating adoption of this technology on a widespread 
scale. 

In FY 201 1 , a FOA announcement for this program topic area is planned for early or mid fiscal 
year which will likely support seven to ten additional projects, pending availability of funding. 

• Information Science/Transmission 0 0 30,000 

The focus of this program topic area is information science and device engineering for electricity 
transmission and distribution. This program topic area could potentially cover computations, 
controls, communications, sensors, and actuators, including those for measurements, control, 
stability, optimization and demand response in electricity transmission and distribution. 

To meet future energy demands, the US must transform its outdated US electricity grid into a 
modem system that is less polluting, more reliable, and highly efficient. Since 2000, fewer than 
700 miles of interstate transmission lines have been added to the country’s grid, and line losses 
due to heavy utilization and congestion have nearly doubled during the past three decades. As we 
move toward a “smart” electricity grid, new technologies will be required that enable major 
changes in how our electricity is delivered. The goal of ARPA-E is to develop these enabling 
technologies, which include high-efficiency AC-DC converters, advanced power flow controllers, 
and new information technologies (such as novel control algorithms and system protocols). These 
innovations will allow integration of new energy storage technologies with the grid, improve 
power transfer levels on existing infrastructure, and increase overall system efficiency. 

In FY 201 1, a FOA aimouncement for this program topic area is planned for early or mid fiscal 
year which will likely support seven to ten additional projects, pending availability of funding. 
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(dollars in thousands) 

FY2009 I FY2010 | FY2011 


■ Electronics/Transmission 44,910 0 0 

The focus of this program topic area is electronic and structural materials science/engineering for 
electricity transmission and distribution. This program topic area could potentially cover rapid 
discovery, manufacturing, and devices including high-power electronics and component materials 
for the storage, transmission, and distribution of electricity. 

As the electrical grid migrates to lower carbon generation modes, energy storage will greatly aid 
in the battle to reduce greenhouse gases. High capacity storage methods will reduce the need for 
polluting "spinning reserve" electrical plants, which generate power only in times of peak 
demand, but which run constantly to assure power quality. Electrical energy storage will also 
help smooth the power from renewable sources such as wind and solar, making these very 
intermittent alternative energy sources sufficiently reliable to be connected to the U.S. grid en 
masse. In turn, a "greener" grid will reduce overall emissions from the electrified transportation 
sector. 

There are currently three projects supported in this program topic area, all of which are being fully 
funded by ARRA funds. First, ARPA-E is funding a fundamentally new all-liquid battery 
concept that would provide highly scalable energy storage for the grid. This battery would also 
use only domestically available materials, unlike lithium ion batteries designed for this application 
today. In a second project, a public-private alliance of scientists is moving to rapidly develop 
very high energy sodium batteries that perform better than similar large storage batteries produced 
today, but at much lower cost. Finally, our last grid storage project is a university-small business 
alliance to produce metal-air batteries that could finally overcome the recharging difficulties that 
have plagued this genre of batteiy in the past. 

A round of funding in this program topic area is planned to be annoimced with FOA-3 in March 
2010 which will likely support seven to ten additional projects. 

• Materials/Renewables 54,477 0 30,000 

The focus of this program topic area is electronic and structural materials science/engineering for 
renewable power sources. This program topic area could potentially cover rapid discovery, 
manufacturing, and devices, including photovoltaics, power electronics, high-strength materials 
for wind turbines, new device designs, and high temperature materials for solar thermal storage 
and conversion for renewable power sources including solar, wind, hydroelectric, and geothermal. 

Renewable sources of electrical power are key components to increasing U.S. energy security, 
and reducing carbon emissions simultaneously. Improved drilling technologies for geothermal 
power, high efficiency (above 15% efficient) solar PV collectors, and more efficient wind turbine 
generation systems are all examples of ways that ARPA-E will help reach national and state-wide 
goals to increase our renewable energy generation profile to as high as 33% by 2020 (in the case 
of California). These technologies will also approach the amortized cost of alternative power 
generation to complete with fossil fuels on a pure-cost basis. 
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(dollars in thousands) 

FY2009 I PY2010 | FYIoTT 


There are currently four projects supported in this program topic area, all of which are being fully 
funded by ARRA funds. A second round of funding in this program topic area is planned to be 
announced with FOA-3 in March 2010 which will likely support seven to ten additional projects. 
These projects will focus on electrical energy conversion devices, including AC/DC and DC/DC 
converters, and underlying technologies that can reduce the size, cost, and complexity of these 
devices. Promising areas fo technology breakthroughs include novel circuit topologies that 
enable smaller device form-factors, wide-bandgap semiconductors and other high-efficiency 
switch technologies, and new soft-magnetic materials including novel alloys, thin films, and 
nanoparticles. Low-cost, reduced-form-factor power electronics can be applied in munerous 
applications; one key area is PV arrays, where these devices can increase overall system 
efficiency, reduce system cost, enhance reliability, and simplify system expansion and 
maintenance. 

In FY 201 1, a FOA announcement for this program topic area is planned for early or mid fiscal 
year which will likely support seven to ten additional projects, pending availability of funding. 

• Biological Chemical /Renewables 0 0 30,000 

The focus of this program topic area is chemical and biological science and process engineering 
for renewable power sources. This program topic area could potentially cover (bio)chemical 
reactions, catalysis, and thermodynamics/kinetics related to photon capturing (bio)chemical 
reactions for storage and conversion of energy from renewable power sources including solar, 
wind, hydroelectric, and geothermal. 

This topic will build on two of the FOAs released in 2009 on electrofuels and advanced batteries 
and will enhance the research done under those FOAs while broadening the scope beyond 
biofuels and batteries. The research covered under this topic has the potential to further the 
understanding of the underlying science which can enable new technologies in many different 
areas of renewable energy. ARPA-E hopes to find researchers who may have a strong scientific 
background but little energy experience and help them determine how their research can be 
applied to renewable energy systems. 

In FY 20 1 1 , a FOA announcement for this program topic area is planned for early or mid fiscal 
year which will likely support seven to ten additional projects, pending availability of funding. 

• Materials/Tuels Synthesis 5,993 0 0 

The focus of this program topic area is electronic and structural materials science/engineering for 
fuels synthesis. This program topic area could potentially include rapid discovery and 
manufacturing of devices related to electrochemical materials used in fuels synthesis. 
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Direct-solar fuels refers to the direct use of carbon dioxide and sunlight to produce fuels, a 
process generally called photocatalysis. These fuels could be combustion fuels or redox active 
fuels such as hydrogen which can generate electricity in a fuel cell. If fully realized, direct-solar 
fuel technologies could revolutionize fuel production and energy storage by providing local, on- 
site fuel production. Artificial light harvesting and energy transduction has been feasibly 
demonstrated; however, photocatalytic carbon-carbon bond formation remains a significant 
challenge. Further, mechanisms for energy transduction need to be improved to increase the 
overall energy efficiency of such technologies. New materials are also required for the selective 
reduction of carbon dioxide to fuels. To address these challenges, ARPA-E is funding both 
biochemical and inorganic approaches. These projects target important key challenges including 
carbon dioxide assimilation, off-grid hydrogen production from water, and innovative catalysts to 
produce methane from carbon dioxide and water. 

Biomass energy refers to the use of photosynthetically-derived, non-food organic material as the 
starting material, or feedstock, for the production of fuels and power. However, current strategies 
for biomass energy are not economically competitive with traditional fuels. While significant 
investments have been made in this area, each step along the biomass energy supply chain - from 
biomass production through conversion to a final fuel - still face many challenges. ARPA-E 
selected five projects in this area that target key challenges along the entire biomass supply chain. 
Specifically, projects in this area seek to dramatically improve the availability and properties of 
biomass feedstock through advanced genetic engineering technologies and a technology to 
improve the conversion of biomass to pyrolysis oil, or bio-crude. Other novel projects include 
development of economical methods for algae harvesting and the development of macroalgae as a 
promise source of feedstock material. Each of these projects target critically important problems 
in their respective areas. This topic area currently funds five projects, all of which are being fully 
funded by AREA funds. 

There is currently one project supported in this program topic area, which is being fully funded by 
ARRA funds. 

■ Biological Chemical /Fuels Synthesis 65,865 0 0 

The focus of this program topic area is chemical and biological science and process engineering 
for fuels synthesis. This program topic area could potentially cover (biojchemical reactions, 
catalysis, and thermodynamios/kinetics related to fuels synthesis. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY20nn 

Direct-solar fuels refers to the direct use of carbon dioxide and sunlight to produce fuels, a 
process generally called photocatalysis. These fuels could be combustion fuels or redox active 
fuels such as hydrogen which can generate electricity in a fuel cell. If fully realized, direct-solar 
fuel technologies could revolutionize fuel production and energy storage by providing local, on- 
site fuel production. Artificial light harvesting and energy transduction has been feasibly 
demonstrated; however, photocatalytic carbon-carbon bond formation remains a significant 
challenge. Further, mechanisms for energy transduction need to be improved to increase the 
overall energy efficiency of such technologies. New materials are also required for the selective 
reduction of carbon dioxide to fuels. To address these challenges, ARPA-E is fiinding both 
biochemical and inorganic approaches. These projects target important key challenges including 
carbon dioxide assimilation, off-grid hydrogen production from water, and iimovative catalysts to 
produce methane from carbon dioxide and water. 

Biomass energy refers to the use of photosynthetically-derived, non-food organic material as the 
starting material, or feedstock, for the production of fuels and power. However, current strategies 
for biomass energy are not economically competitive with traditional fuels. While significant 
investments have been made in this area, each step along the biomass energy supply chain - from 
biomass production through conversion to a final fuel - still face many challenges. ARPA-E 
selected five projects in this area that target key challenges along the entire biomass supply chain. 
Specifically, projects in this area seek to dramatically improve the availability and properties of 
biomass feedstock through advanced genetic engineering technologies and a technology to 
improve the conversion of biomass to pyrolysis oil, or bio-crude. Other novel projects include 
development of economical methods for algae harvesting and the development of macroalgae as a 
promise source of feedstock material. Each of these projects target critically important problems 
in their respective areas. This topic area currently funds five projects, all of which are being fully 
funded by ARRA funds. 

There are currently nine projects supported in this program topic area, all of which are being fully 
funded by ARRA funds. 


A second round of funding in this program topic area was announced in December under the title 
Electrofuels, which will likely support seven to ten additional projects. ARPA-E is seeking new 
ways to make liquid transportation fuels - without using petroleum or biomass - by using 
microorganisms to harness chemical or electrical energy to convert carbon dioxide into liquid 
fuels. Many methods of producing advanced and cellulosic biofuels are under development to 
lessen our dependence on petroleum and lower carbon emissions. Most of the methods currently 
under development involve converting biomass or waste, while there are also approaches to 
directly produce liquid transportation fuels from sunlight and carbon dioxide. Although 
photosynthetic routes show promise, overall efficiencies remain low. The objective of this 
program topic area is to develop an entirely new paradigm for the production of liquid fuels that 
could overcome the challenges associated with current technologies. ARPA-E requests innovative 
proposals which can overcome these challenges through the utilization of metabolic engineering 
and synthetic biological approaches for the efficient conversion of carbon dioxide to liquid 
transportation fuels. ARPA-E specifically seeks the development of organisms capable of 
extracting energy from hydrogen, from reduced earth-abundant metal ions, from robust, 
inexpensive, readily available organic redo^ acti^i^l species, or directly from electric current. 
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(dollars in thousands) 

i FY2009 I FY2010 | FY2011 | 

Theoretically such an approach could be 1 0 times more efficient than current photosynthetic- 
biomass approaches to liquid fuel production. 

• Materials/Water & Agriculture 2,031 0 0 

The focus of this program topic area is electronic and structural materials science/engineering for 
water and agriculture. This program topic area could potentially include rapid discovery and 
manufacturing of materials and devices related to water purification, desalination, and 
management. 

Water is the world's most essential natural resomce and is required for all life on the biosphere. 
Current state-of-the-art desalination technologies are quickly approaching theoretical operating 
efficiencies, yet irmovative technologies are required to reduee the energy intensity and cost of 
desalination to face the challenges posed by population growth and continual depletion of fresh 
water resources. ARPA-E is funding an interesting approach to develop carbon nanotubes to 
make industrially scalable high efficiency reverse osmosis membranes with 10 times the flux of 
existing membranes. If successful, the technology will enable cost-effective harvesting of fresh 
water from the 97% of global water found in the oceans and provide a critical source of fresh 
water for U.S. energy and food crops, power plants, industrial plants, and water-stressed 
communities. 

There is currently one project supported in this program topic area, which is being fully funded by 
ARRA funds. 

■ ThermalAVater & Agriculture 0 0 30,000 

The focus of this program topic area is thermal science and device and process engineering for 
water and agriculture. This program topic area could potentially cover heating, cooling, and 
thermal management devices and technologies, thermal processes for use of water 
(heating/cooling) and water purification/management. 

Water is the world's most essential natural resource and is required for all life on the biosphere. A 
large growth in demand for water is expected over the next 25 years, with many localities 
experiencing significant and sustained increases. Conservation alone will be insufficient to meet 
this demand. Technologies that can increase effective supplies by many factors with low energy 
intensity will be critical. A viable strategy is to produce clean water from contaminated water, 
including wastewater and saltwater. Current thermal methods for treatment of contaminated 
water, especially desalination, are very energy intensive. ARPA-E will be focused on developing 
novel thermal methods, technologies, and thermal management systems to efficiently produce 
clean water from contaminated water. Additionally, many large infrastructure systems, ineluding 
manufacturing plants, nuclear power plants, and many others, require cooled water to sustain their 
operation. Similar to the heating of water, cooling large amounts of water is energy intensive. 
ARPA-E will also focus on technologies and methods to efficiently produce large amounts of 
coolant water. 

In FY 201 1, a FOA announcement for this program topic area is planned for early or mid fiscal 
year which will likely support seven to ten additional projects, pending availability of funding. 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

■ Biological Chemical AVater & Agriculture 36,047 0 30,000 

The focus of this program topic area is chemical and biological science and process engineering 
for water and agriculture. This program topic area could potentially cover (bio)chemical 
reactions, catalysis, and thermodynamics/kinetics related to reactions for water purification and 
management, and genetic engineering of plants for rapid/efficient carbon capture and storage. In 
the future, contaminated water, including wastewater and saltwater may be the best available 
resource to address growing water needs. Generating clean water from wastewater is non-trivial 
due to the presence of solids and volatiles, pathogens, and small toxins, as well as the high 
variability of wastewater (water content, temperature, pH, protein, fats, salts, & carbohydrates). 

A viable strategy to combat these challenges, in an energy-efficient way, is through biological or 
chemical methods and technologies. ARPA-E will focus on biochemical technologies and 
methods, such as algae use, new materials and biological microbes, catalysts and photocatalysts, 
and others, to efficiently generate clean water from contaminated water. Many of these 
technologies may have the added benefit of co-generation and CO 2 capture, processing to liquid 
fuels, and the separation and harvesting of rare earth minerals. 

A round of funding in this program topic area is planned to be announced with FOA-3 in March 
2010 which will likely support seven to ten additional projects. 

In FY 201 1, a FOA announcement for this program topic area is planned for early or mid fiscal 
year which will likely support seven to ten additional projects, pending availability of funding. 

• Seedlings 0 0 20,745 

The focus of the Seedlings line is to provide funding for innovative projects that happen to fall 
outside the boundaries of the specific focus topic area FOAs. ARPA-E feels this is important in 
order to not miss out on any truly innovative projects that may be out there, and to foster a sense 
in the community that ARPA-E is open to funding projects that are outside of the specific focus 
topic areas FOAs. 

In FY 201 1, a FOA announcement for this program topic area is planned for early or mid fiscal 
year, pending availability of funding. 

■ SBIR/STTR 0 0 7^555 

The FY 201 1 amount shown for the SBIR and STTR programs is the estimated requirements for 
continuation of these congressionally mandated programs. 

Total, ARPA-E Projects 377,556 0 273,400 
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Explanation of Funding Changes 


ARPA-E Projects 

• Decision Science/Buildings +30,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

■ Materials/Industrial Power +35,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

■ Thermal/Industrial Power +30,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

• Information Science/Transmission +30,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

■ Materials/Renewables +30,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

• Biological Chemical/Renewables +30,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

• ThermalAVater & Agriculture +30,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

• Biological ChemicalAVater & Agriculture +30,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

• Seedlings +20,745 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

• SBIR/STTR +7,655 

The support for SBIR/STTR is funded at the mandated level. 

Total Funding Change, ARPA-E Projects +273,400 


FY 2011 vs. 
FY2010 
($ 000 ) 
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Advanced Research Projects Agency - Energy (ARPA-E) 
Program Direction 
Funding Profile by Category 


(dollars in thousands) 



1 FY 2009' 1 

FY 2010 1 

FY20n 

Headquarters 

Salaries and Benefits 

7,900 

0 

7,916 

Travel 

500 

0 

1,000 

Support Services 

14,900 

0 

15,650 

Other Related Expenses 

3,000 

0 

2,000 

Total, Headquarters 

26,300 

0 

26,566 

Full Time Equivalents 

8 

15 

35 

Total Program Direction 

Salaries and Benefits 

7,900 

0 

7,916 

Travel 

500 

0 

1,000 

Support Services 

14,900 

0 

15,650 

Other Related Expenses 

3,000 

0 

2,000 

Total, Program Direction 

26,300 

0 

26,566 

Total, Full Time Equivalents 

8 

15 

35 


Benefits 

Program Direction provides the Federal staffing resources and associated costs required to provide 
overall direction and execution of the Advanced Research Projects Agency - Energy (ARPA-E) 
mission. This budget provides for salaries and benefits of federal staff, including awards, federal staff 
and contractor travel, and the support services contracts required for technical advisory and assistance 
services. This budget further provides funding for other related expenses, including leased office space 
and for the DOE Working Capital Fund. 

Innovations in Business Processes 

As described in the ARPA-E Projects section, the Secretary and Director envision ARPA-E to not be 
business-as-usual for the Department of Energy. ARPA-E has integrated several innovations into its 
culture for the administration of projects including: term-limited Program Directors; an ARPA-E team 
providing programmatic, operations, outreach, and commercialization support; the wise use of all 
available hiring and procurement authorities; and the ARPA-E Fellows program. 


‘ ARPA-E was created in FY 2009. For comparison purposes, the sum of FY 2009 appropriations (FY 2009 Omnibus and 
Recovery Act) is shown in the FY 2009 column for ARPA-E. This represents the total funding available to ARPA-E. 
Amounts shown represent budget levels covering both FY 2009 and FY 20 1 0. 
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Proeram Directors : The Director will designate employees to serve as Program Directors for each of the 
program topic areas established pursuant to the responsibilities outlined in the preface. By statute, 
ARPA-E has very broad authority in hiring Program Directors that is largely unrestricted by civil 
services laws. ARPA-E employs Program Directors to serve discrete time-limited terms and run 
projects in different topic areas. Each FOA topic area’s projects last between two and four years, and 
once a Program Director’s projects are completed so ends his or her term of employment with ARPA-E. 
New Program Directors are then hired to research, create, and oversee new programs. Rotating Program 
Directors in this way ensures that ARPA-E will always have new ideas and a fresh perspective on this 
rapidly evolving field. 

Team ARPA-E : Project teams receiving funding from ARPA-E get more than just federal funds; they 
receive fully coordinated support and scrutiny from the ARPA-E team. This support includes; a 
Program Team to provide technical help and monitor technical progress; an Operations Team to 
expedite transactions within the constraints of Congressional statute; an Outreach Team to highlight 
progress to media, Congress, and other stakeholders, in addition to the ARPA-E Innovations Summit; 
and a Commercialization Team to provide feedback from and links to potential technology adopters as 
well as venture capitalists and other financiers. 



^ expedite transactions 
■''' within constraints of 
Congressional statute 



Outreach Team will 
highlight progress to 
media. Congress, 
Energy Innovation Fair, 




Team will provide 
feedback and links to 
from potential adopters 


Figure: Value of ARPA-E Investment, More Than Just Funding 


Hirim and Procurement Authorities : The Director will make wise use of existing DOE authorities that 
are provided to the Secretary to hire administrative, financial, and clerical staff as necessary, and will 
use the Department’s Other Transactions Authority (OTA) for contracting and procurement to enable 
ARPA-E to maintain a fast-moving and flexible. 
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ARPA-E Fellows Prosram : The program will also call upon the nation’s highly energized youth, who 
are ready to step up and engage on important energy issues, through the ARPA-E Fellows Program. 

This program will bring the best and brightest recent PhDs to ARPA-E to form an internal think tank to 
identify technological barriers and opportunities for ARPA-E funding. This two-year fellowship 
program will consist of highly technical recent post-doctoral scientists and researchers, as well as 
similarly degreed individuals from the financial and policy communities. Fellows will not conduct 
research, but rather will actively help create the strategic direction and vision of ARPA-E. Fellows will 
support Program Directors in program creation; undertake independent explorations of promising future 
research areas for ARPA-E; engage with world-class researchers and innovators to develop theses for 
high-impact ARPA-E research program areas; prepare energy technology and economic analyses; and 
make recommendations to ARPA-E senior management. With this program, ARPA-E hopes to tap into 
a young generation of motivated, energetic “rising stars” who will bring fresh perspectives on 
transformational technology development areas ripe for ARPA-E program development, and that 
Fellows will leam about the whole lifecycle of energy technology development and commercialization. 
Armed with this learning, it is expected that Fellows will go on to be global leaders in the energy 
technology research, development, policy, and conunercialization field. ARPA-E Fellows will be full- 
time federal employees paid a competitive salary based on experience and skill level. 

ARPA-E Innovations Summit and Venture CavUal Day : Finally, ARPA-E will have a strong component 
of community building and outreach. Plans are underway for an ARPA-E Innovations Summit to be 
held on March 1-3, 2010; which is planned to be an annual event that showcases ARPA-E technology 
innovations, provides a platform to connect with potential investors, and builds the community. Another 
annual event we are looking to hold is an ARPA-E Venmre Capital Day at which we hope to bring 
together people from the research and financing communities to identify strategies for leveraging 
funding and to accelerate scaling of ARPA-E technologies for market impact. 
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Detailed Justification 

(dollars in thousands) 

I FY2009 I FY 2010 | FYloTT 

Salaries and Benefits 7,900 0 7,916 

ARPA-E federal staff will provide leadership and management for ARPA-E in both administrative 
and program management functions. Administrative functions include the Director’s office, contract 
management, general counsel, financial management, and human capital management. Program 
Directors will establish research and development goals, solicit applications for specific areas of 
particular promise, build research collaborations, and select projects to be supported under the 
program. Staff will monitor, support, and evaluate over 1 00 grants and contracts initiated under the 
Recovery Act, as well as all additional grants and contracts funded in FY 2011. 

Travel 500 0 1,000 

The request funds travel by ARPA-E staff to carry out the activities supported under the program. 
Includes all costs of transportation of persons, subsistence of travelers, and incidental travel expenses 
in accordance with federal travel regulations which are directly chargeable to ARPA-E. 

Support Services 14,900 0 15,650 

The ARPA-E Support Services budget elenient provides funds for non-federal contractor and 
consultant support functions, defined as advisory and assistance services acquired by contract from 
non-govemmental services, necessary to carry out the activities supported under the program. 

Support services include, but are not limited to. Technical Science Engineering and Technical 
Assistance (SETAs) providing scientific, engineering support to ARPA-E and Program Science 
Engineering and Technical Assistance (SETAs) program planning, financial and administrative 
support to ARPA-E for existing and planned tasks. 

Other Related Expenses 3,000 0 2,000 

The Other Related Expenses budget element includes costs for building leases and other related 
expenses (communications, utilities, compute and video support, training, printing and graphics, 
photocopying, postage, supplies, and common administrative services). 


Total, Program Direction 


26,300 0 26,566 
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Explanation of Funding Changes 


FY 2011 vs. 
FY2010 
($ 000 ) 


Salaries and Benefits +7,916 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

Additionally, ARPA-E is seeking to increase from three Program Directors and 15 total 
federal FTEs in FY 2010 up to ten Program Directors and 35 total federal FTEs in FY 
2011 . 

Travel +1,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

Additionally, the FY 201 1 estimate reflects more Program Director and staff travel to an 
increased number of award recipient locations to conduct first-hand monitoring and 
evaluation of progress towards technical deliverables and milestones. This travel is 
essential to assessing the performer’s research efforts and informing any decision to stop 
targeted programs on the basis of performance. 

Support Services +15,650 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

Additionally, ARPA-E is seeking to increase from 24 support service contractors in FY 
2010 to a total of 40 support service contractors in FY 201 1. 

Other Related Expenses +2,000 

The increase is due to the fact that ARPA-E received zero funding in FY 2010. 

Costs are relatively flat versus FY 2009 funding levels with a slight increase reflective of 
the increase in leased space costs. 


Total Funding Change, Program Direction +26,566 
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Support Services by Category 


(dollars in thousands) 


r 

[ 

FY 2009' 

FY 2010 

FY2011 

Technical Support 




Management and Technical Services 

7,600 

0 

7,850 

Total, Technical Support 

7,600 

0 

7,850 

Management Support 

Administrative Services 

7,300 

0 

7,800 

Total, Management Support 

7,300 

0 

7,800 

Total, Support Services 

14,900 

0 

15,650 

Other Related Expenses by Category 

(dollars in thousands) 

! 

1 

FY 2009' 

FY20I0 

FY2011 

Other Related Expenses 




Rent to Others 

1,900 

0 

1,100 

Communications, Utilities, Misc. 

415 

0 

350 

Printing and Reproduction 

150 

0 

125 

Other Services 

115 

0 

75 

Purchases from Gov. Accounts 

0 

0 

0 

Supplies and Materials 

60 

0 

50 

Working Capital Fund 

360 

0 

300 

Total, Other Related Expenses 

3,000 

0 

2,000 


' ARPA-E was created in FY 2009. Amounts shown represent budget levels covering both FY 2009 and FY 2010, 
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Fossil Energy Research and Development 
Proposed Appropriation Language 

For necessary expenses in carrying out fossil energy research and development activities, under the 
authority of the Department of Energy Organization Act (Public Law 95-91), including the acquisition 
of interest, including defeasible and equitable interests in any real property or any facility or for plant or 
facility acquisition or expansion, and for conducting inquiries, technological investigations and research 
concerning the extraction, processing, use, and disposal of mineral substances without objectionable 
social and environmental costs (30 U.S.C. 3, 1602, and 1603), [$672,383,000] $586,583,000, to remain 
available until expended: Provided, That for all programs funded under Fossil Energy appropriations in 
this Act or any other Act, the Secretary may vest fee title or other property interests acquired under 
projects in any entity, including the United States [: Provided further. That, of the amount appropriated 
in this paragraph, $36,850,000 shall be used for projects specified in the table that appears under the 
heading “Congressionally Directed Fossil Energy Projects” in the joint explanatory statement 
accompanying the conference report on this Act]. (Energy and Water Development and Related 
Agencies Appropriations Act, 201 0.) 


Explanation of Change 

No funds are requested in FY201 1 for Natural Gas Technologies, Unconventional Fossil Energy 
Technologies, or Cooperative Research and Development. For FY201 1, all CCT project funding 
commitments have been fulfilled and only project closeout activities remain. 


Department of Energy/ 

Fossil Energy R&D 

Proposed Appropriation Language Page 633 FY 2011 Congressional Budget 


54928A 


3/15/2010 



1529 


Fossil Energy Research and Development 
Office of Fossil Energy 

Overview 

Appropriation Summary by Program 


($ in Thousands) 


FY 2009 Current 



FY 2009 Current 
Appropriation 

Recovery Act 
Appropriation 


FY2010 Current 
Appropriation 

FY201I 

Request 

Fossil Energy Research 
and Development 






Coal 

681,264 


0 

404,000 

403,850 

Natoal Gas 
Technologies 

19,440 


0 

17,833 

0 

Unconventional Fossil 
Energy Technologies 

0 


0 

20,000 

0 

Petroleum - Oil 
Technology 

4,860 


0 

0 

0 

Program Direction 

152,000 


0 

158,000 

152,033 

Plant and Capital 
Equipment 

18,000 


0 

20,000 

20,000 

Fossil Energy 
Environmental 
Restoration 

9,700 


0 

10,000 

10,000 

Cooperative R&D 

4,860 


0 

5,000 

0 

Special Recruitment 
Programs 

656 


0 

700 

700 

Congressional 

Directed Projects 

42,634 


0 

36,850 

0 

Subtotal, Fossil Energy 
Research and 

Development 

933,414 


0 

672,383 

586,583 

Use of prior-year 
balances 

-70,310 


0 

0 

0 

Total, Fossil Energy 
Research and 

Development 

863,104 


0 

672,383 

586,583 
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Fossn Energy Research and Development/ 

Overview Page 635 


0 0 
FY 2011 Congressional Budget 


54928A 


3/15/2010 



1530 


($ in Thousands) 


FY 2009 Current 

FY 2009 Current 
Recovery Act 

FY 2010 Current 

FY20n 

Appropriation 

Appropriation 

Appropriation 

Request 


FY 2008 





Deferral of 

Unobligated Balances, 

FY 2009 

149,000 

0 

0 

0 

Transfer to Fossil 

Energy R&D 
(FuturKjen) 

0 

0 

0 

0 

Transfer to Fossil 

Energy R&D (Clean 

Coal Power Initiative) 

-149,000 

0 

0 

0 

Transfer to Fossil 

Energy R&D (Fuel 
and Power Systems) 

0 

0 

0 

0 

Total, Clean Coal 

Technology 

0 

0 

0 

0 

Strategic Petroleum 

Reserve 





Facilities Expansion 

31,507 

0 

25,000 

0 

Facilities 

Development 

195,079 

0 

218,823 

209,861 

Use of prior year 
balances 

0 

0 

0 

-71,000 

Total, Strategic Petroleum 
Reserve 

226,586 

0 

243,823 

138,861 

SPR Petroleum Account 

0 

0 

0 

0 

Use of prior year balances 

-21586 

0 

0 

0 

Northeast Home Heating 

Oil Reserve 

9,800 

0 

11,300 

11,300 

Naval Petroleum & Oil 

Shale Reserves 

19,099 

0 

23,627 

23,614 

American Recovery and 
Reinvestment Act 

0 

3,398,607 

0 

0 

Total, Fossil Energy 

1,097,003 

3,398,607 

951,133 

760,358 


Public Law Authorizations: 

P.L. 1 11-008, “Omnibus Appropriation Act” (2009) 
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Preface 

Secure, affordable, and environmentally acceptable energy sources are essential to our Nation. The 
Fossil Energy Research and Development (FER&D) appropriation addresses issues related to the 
reliable, efficient, affordable, and environmentally sound use of fossil fuels. 

The FER&D appropriation implements several key Research, Development and Demonstration (RD&D) 
programs. To advance Carbon Capture and Storage (CCS) technologies, the Clean Coal Power Initiative 
is an industrial collaboration to demonstrate advanced clean coal technologies, and build and operate 
near-zero atmospheric emissions power plants which capture and store carbon dioxide (CO2). The 
Regional Carbon Sequestration Partnerships perform small and large scale CO2 injection tests across the 
Nation to improve our understanding of CO2 behavior in the subsurface. 

Mission 

The FER&D Program creates public benefits by enhancing U.S. economic, environmental, and energy 
security. The program carries out three primary activities; ( 1 ) managing and performing energy-related 
research that reduces market barriers to the environmentally sound use of fossil fuels; ( 2 ) partnering 
with industry and others to advance fossil energy technologies toward commercialization; and ( 3 ) 
supporting the development of information and policy options that benefit the public. 

Benefits 

The FER&D Program supports DOE’s mission to achieve national energy security in an economic and 
environmentally sound matmer through the development of the technical capability to dramatically 
reduce carbon emissions to achieve near-zero atmospheric emissions power production. In the near 
term, advanced technologies that increase the power generation efficiency for new plants, and 
technologies to captiue CO2 from both new and existing plants will be developed. In the longer term, the 
goal is to increase energy plant efficiencies, and reduce both the energy and capital costs of CO2 capture 
and storage from new, advanced coal plants and existing plants, allowing coal to remain a strategic fuel 
for the Nation. 

Performance 

The Fossil Energy program will continue to support the Secretary’s Goals of Innovation, Securing 
America’s energy &ture, and Security. Through the Fossil Energy program, the United States has 
become the world leader in Carbon Capture and Storage (CCS) science and technology. CCS will 
enable the continued use of coal, a domestic energy resource, and the generation of electricity with 
lower environmental impacts than previous technologies. The Strategic Petroleum Reserve protects 
against disruptions in the supply of oil. These programs work to improve the reliability and 
environmentally sound use of fossil energy resources. 
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■ The Clean Coal Power Initiative, by or before 2015, will begin operation of plants that will achieve 
90 percent CO 2 capture efficiency and storage or beneficial reuse of CO 2 . These technologies can 
provide a demonstrated suite of advanced technologies that can produce substantial near, mid, and 
long-range economic and environmental public benefits. 

■ The Innovations for Existing Plants activity develops technology to reduce CO 2 emissions from 
existing pulverized coal (PC) power plants, which is the current standard industiy technology for 
coal-fiieled electricity generation. By 2016 field testing will be completed on flue gas slipstreams 
at multiple operating power plants and other large-scale facilities of advanced oxy-combustion and 
post-combustion CO 2 capture technologies that can achieve 90 percent CO 2 capture at no more 
than a 35 percent increase in the busbar cost-of-electricity relative to the same plant without CO 2 
capture. 

• The Advanced Integrated Gasification Combined Cycle (IGCC) activity will, by 2015, integrate 
advanced gasification technologies at pilot scale with CO 2 separation, capture, and storage into 
“near-zero” atmospheric emissions configurations that can ultimately provide electricity with less 
than a 10 percent increase in the busbar COE relative to the 2003 technology baseline without 
carbon capture and storage. 

• The Advanced Turbines activity develops highly efficient hydrogen based turbines for use in 
gasification based systems. By 2012, advanced turbines capable of firing up to 100 percent 
hydrogen will be developed with a thermal efficiency 2-3 percent greater than the 2007 technology 
baseline. 

• The Carbon Sequestration activity, by 2015, will develop technologies to separate, capture, 
transport, and store CO 2 with less than 10 percent increase in the busbar COE relative to the 2003 
technology baseline. By 2012, the program will have developed methodology capable of 
predicting CO 2 storage capacity in geologic formations to within -I-/-30 percent of actual storage 
capacity. By 2018, Best Practice Manuals for site selection, characterization, operational, and 
closure practices will be completed. 

• The Fuels activity will, by 2012, characterize gasifier products to assess the impact of 
contaminants on gas cleanup systems in order to identify the best product mix and environmental 
mitigation strategy. By the end of 2016, prove the feasibility of a 60 percent efficient, near-zero 
emissions, advanced coal-fueled power facility that produces and utilizes hydrogen from coal for 
electricity generationat a cost no greater than $6.70/MMBtu (in 2002 dollars). 

■ The Fuel Cells activity, by 2015, will have tested multi-MW-class fuel cell systems capable of low 
cost power generation with 99% carbon capture in preparation for deployment in full scale central 
power generation. The Fuel Cells activity will continue to increase reliability of the Solid State 
Energy Conversion Alliance (SECA) fuel cell technology and provide the technology base to 
permit continued improvement to low cost (less than or equal to $400/kW, a 10-fold reduction 
versus the 2000 baseline), MW class ultra-clean, 40 to 60 percent electrical efficiency for central 
power generation and kilowatt-scale solid oxide fuel cell modules for grid-independent distributed 
generation applications. 

■ The Advanced Research activity helps sustain U.S. preeminence in fossil fuel technology by 
supporting development of materials, computational methods, control systems and knowledge 
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needed to bridge gaps between basic science and engineering development. Advanced Research 
program efforts will allow development of enabling technologies that support the goals of near- 
zero atmospheric emissions energy for next generation power systems. 


The Natural Gas Technologies program has developed technologies to exploit large gas hydrate 
resources. Consistent with Administration policy to phase out fossil fuel subsidies, the Natural Gas 
Technologies program is requesting no funding in FY 2011. 


Facilities Maintenance and Repair 

The Department’s Facilities Maintenance and Repair activities are tied to its programmatic missions, 
goals, and objectives. Facilities Maintenance and Repair activities funded by this budget are displayed 
below. 


Direct-Funded Maintenance and Repair 


FY2009 

FY2010 

FY2011 


National Energy Technology Laboratory 11 339 11,679 12,029 

Total, Direct-Funded Maintenance and 

Repair 11,339 11,679 12,029 
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Fossil Energy Research and Development 
Office of Fossil Energy 
Funding by Site by Program 


(dollars in thousands) 


FY 2009 

FY 2010 

FY 2011 


Ames National Laboratory 

Coal 

1,305 

1,390 

1,655 

Total, Ames 

1,305 

1,390 

1,655 

Argonne National Laboratory (East) 

Coal 

2,850 

2,875 

2,175 

Natural Gas Technologies 

0 

128 

0 

Total, Argonne National Laboratory (East) 

2,850 

3,003 

2,175 

Idaho National Engineering and Environmental Laboratory 

Coal 

353 

170 

425 

Natural Gas Technologies 

392 

30 

0 

Petroleum - Oil Technology 

34 

0 

0 

Total, Idaho National Engineering and Environmental Laboratory 

779 

200 

425 

Lawrence Berkeley National Laboratory 

Coal 

4,359 

4,620 

2,091 

Natural Gas Technologies 

1,170 

410 

0 

Petroleum - Oil Technology 

50 

0 

0 

Total, Lawrence Berkeley National Laboratory 

5,579 

5,030 

2,091 

Lawrence Livermore National Laboratory 

Coal 

706 

225 

828 

Total, Lawrence Livermore National Laboratory 

706 

225 

828 
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(dollars in thousands) 


FY2009 

FY2010 

FY 2011 


Los Alamos National Laboratory 

Coal 

1,020 

245 

2,413 

Natural Gas Technologies 

0 

66 

0 

Total, Los Alamos National Laboratory 

1,020 

311 

2,413 

National Energy Technology Laboratory 

Coal 

366,778 

372,409 

373,873 

Natural Gas Technologies 

16,733 

16,838 

0 

Petroleum - Oil Technology 

4,501 

0 

0 

Program Direction 

121,055 

125,150 

120,425 

Plant and Capital Equipment 

0 

0 

0 

Fossil Energy Environmental Restoration 

6,300 

8,310 

8,315 

Cooperative Research and Development 

4,810 

4,950 

0 

Clean Coal Power Initiative 

288,174 

0 

0 

Unconventional Fossil Energy Technologies 

0 

18,540 

0 

FutureGen 

0 

0 

0 

Total, National Energy Technology Laboratory 


808,351 

546,197 

502,613 

Oak Ridge National Laboratory 

Coal 

3,025 

3,461 

1,675 

Natural Gas Technologies 

275 

150 

0 

Total, Oak Ridge National Laboratory 

3,300 

3,611 

1,675 

Pacific Northwest Laboratory 

Coal 

7,250 

6,350 

7,350 

Natural Gas Technologies 

260 

50 

0 

Total, Pacific Northwest Laboratory 

7,510 

6,400 

7,350 
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(dollars in thousands) 


FY2009 

FY2010 

FY201I 


Sandia National Laboratories 

Coal 

0 

0 

118 

Natural Gas Technologies 

610 

161 

0 

Total, Sandia National Laboratories 

610 

161 

118 

Washington Headquarters 

Coal 

5,444 

12,255 

11,247 

Natural Gas Technologies 

0 

0 

0 

Petroleum - Oil Technology 

275 

0 

0 

Program Direction 

30,945 

32,850 

31,608 

Fossil Energy Environmental Restoration 

3,400 

1,690 

1,685 

Plant and Capital Equipment 

18,000 

20,000 

20,000 

Cooperative Research and Development 

50 

50 

0 

Special Recruitment Programs 

656 

700 

700 

Unconventional Fossil Energy Technologies 

0 

1,460 

0 

Congressionally Directed Projects 

42,634 

36,850 

0 

Total, Washington Headquarters 


101,404 

105,855 

65,240 

Total, Fossil Energy Research and Development 

933,414 

672,383 

586,583 


Site Description 


Ames National Laboratory 

The Ames National Laboratory is located in Ames, Iowa. 

Coal 

Ames National laboratory conducts advanced research on virtual simulations and high-temperature 
materials. 

Argonne National Laboratory (East) 
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The Argonne National Laboratory (ANL), located in Argonne, Illinois, is a major multi-program 
laboratory managed and operated for the U.S. Department of Energy (DOE) by the University of 
Chicago under a performance-based contract. 

Coal 

ANL research supports the following: concepts for various technologies supporting FutureGen; DOE 
strategies to capture CO2 from existing and advanced fossil fuel conversion systems in Carbon Capture 
and Storage; DOE strategies to develop non-destructive testing examination of materials and mineral 
reaction kinetics in the Advanced Research; and the core teehnology program in the Fuel Cells program. 

Idaho National Engineering and Environmental Laboratory 

The Idaho National Engineering and Environmental Laboratory (INEEL) is located outside of Idaho 
Falls, Idaho. 

Coal 

Research conducted at INEEL supports the following: coneepts for various technologies for central 
systems; research on breakthrough concepts to separate and capture CO2; and research and development 
on materials development in Advanced Research. 

Natural Gas Technologies 

Research conducted at INEETL supported microbiological studies in Gas Hydrates and energy resources 
system development in Effective Environmental Protection. 

Petroleum-Oil Technology 

Research conducted at INEEL supported Bakken Shale Retorting. 

Lawrence Berkeley National Laboratory 

The Lawrence Berkeley National Lab (LBNL) is located in Berkeley, California. 

Coal 

LBNL conducts research in the following areas: concepts for various technologies for central systems 
and research and development on geologic storage approaches and measurement, monitoring, and 
verification protocols in geologic carbon storage. 

Natural Gas Technologies 

Research conducted at LBNL supported the modeling of hydrate production, lab study of hydrate flow 
characteristics, and climate modeling in Gas Hydrates. 

Petroleum -Oil Technology 

Research conducted at LBNL supported fabry-perot MEMS accelerometers. 

Lawrence Livermore National Laboratory 

The Lawrence Livermore National Lab (LLNL) is located in Livermore, California. 

Coal 
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Research will focus on carbon capture and storage approaches. 

Los Alamos National Laboratory 

The Los Alamos National Laboratory (LANL) is located in Los Alamos, New Mexico. 


Coal 

Research supports the following; (1) concepts for various technologies for central systems; (2) research 
and development in the area of Carbon Capture and Storage (CCS) to lower the costs of CO 2 capture, 
provide fundamental scientific information on engineered geologic storage approaches, and develop 
advanced instrumentation to measure and validate geologically stored carbon; and (3) research and 
development in the area of Advanced Research to model mineral storage and develop hydrogen 
separation membranes. 

National Energy Technology Laboratory 

The National Energy Technology Laboratory (NETL), located in Morgantown, West Virginia, 
Pittsburgh, Pennsylvania, Tulsa, Oklahoma, and Fairbanks, Alaska is a multi-purpose laboratory, owned 
and operated by the U.S. Department of Energy. NETL conducts and implements science and 
technology development programs for the Department in energy and energy-related environmental 
systems. NETL’s key functions are to shape, fund, and manage extramural (external) RD&D projects, 
conduct on-site science and technology research, and support energy policy development and best 
business practices within the Department. 

Coal 

Scientists and engineers at NETL conduct basic and applied research and development in to the Coal 
programs. In-house research in the coal gasification area involves advanced materials testing, gas- 
stream pollutant removal, sorbents development, and membrane separations. NETL researchers are also 
working to improve the next generation of gas turbines, fuel cells, and coupled turbine-fuel cell systems. 
Research in CCS science studies the scientific basis for CCS options for large stationary sources of CO 2 . 
Finally, research in computational energy science is being conducted to utilize advanced simulation 
techniques to improve and speed the development of cleaner, more efficient energy devices and plants. 

Natural Gas Technologies 

In the natural gas technology area work involved gas hydrate field, lab and modeling studies. 

Program Direction and Management Support 

This activity provides funding for salaries, benefits and overhead expenses for management of the Fossil 
Energy (FE) program at the National Energy Technology Laboratory (NETL), with sites in 
Morgantown, WV, Pittsburgh, PA, Tulsa, OK, and Fairbanks, AK. 

Fossil Energy Environmental Restoration 

Activities are to ensure protection of workers, the public, and the environment in performing the mission 
of the National Energy Technology Laboratory (NETL) at the Morgantown, West Virginia, Pittsburgh, 
Pennsylvania, and Tulsa, Oklahoma sites, and the Albany site at Albany, Oregon. 
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Oak Ridge National Laboratory 

The Oak Ridge National Laboratory (ORNL) is located in Oak Ridge, Tennessee. 

Coal 

The Oak Ridge National Laboratory conducts research in the following areas: (1) advanced materials 
that are applicable to advanced coal based power generation systems in Fuels and Power Systems; 
Carbon Capture and Storage to further geologic storage concepts, including measurement, monitoring 
and verification; and Advanced Research to develop materials. 

Natural Gas Technologies 

The Oak Ridge National Laboratory conducted research in the area of formation and dissociation of gas 
hydrates. 

Pacific Northwest Laboratory 

The Pacific Northwest Laboratory (PNNL) is located in Richland, Washington. 

Coal 

The Pacific Northwest Laboratory conducts research and development in the areas of Advanced 
Research to perform materials research and environmental analyses and Fuel Cells in support of the 
DOE-Solid State Energy Conversion Alliance (SECA) program. 

Natural Gas Technologies 

The Pacific Northwest Laboratory conducted research in the areas of kinetics of Gas Hydrates. 

Sandia National Laboratories 

The Sandia National Laboratory (SNL) is located in Albuquerque, New Mexico, and Livermore, 
California. 

Coal 

The SNL conducts research and development in the area of CCS on injection of CO 2 into depleted oil 
and gas formations, and advanced monitoring methodologies based on advanced seismic concepts. SNL 
also conducts research and development in the area of Advanced Research to develop hydrogen 
separation membranes and conduct fundamental combustion research. 

Washington Headquarters 

Coal 

This funding provides program support and technical support for each of the programs within the Coal 
Program. 

Natural Gas Technologies 

No funding is requested for program support and technical support for the Natural Gas Technologies 
Program 

Petroleum - Oil Technology 

No funding is requested for program support and technical support for the Petroleum Oil Technology 
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Program. 

Program Direction 

This activity provides funding for salaries, benefits, and overhead expenses for management of the 
Fossil Energy (FE) program at Headquarters. 

Fossil Energy Environmental Restoration 

The funding provides program support and technical support. 

Cooperative Research and Development 

No funding is requested for program support and technical support for Cooperative Research and 
Development. 
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Coal 

Funding Profile by Subprogram 



FY2009 

Current 

Appropriation 

FY2010 

Current 

Recovery Act 
Appropriation 

FY 2010 
Current 
Appropriation 

FY20n 

Request 

Coal 





Clean Coal Power Initiative 

288,174 

0 

0 

0 

FutureGen 

0 

0 

0 

0 

Fuels and Power Systems 

393,090 

0 

404,000 

403,850 

Total, Coal 

681,264 

3,398,607 

404,000 

403,850 


Mission 

The mission of the Coal program is to ensure the availability of near-zero atmospheric emissions, 
abundant, affordable, domestic energy to fuel economic prosperity, strengthen energy security, and 
enhance environmental quality. 

Proposed Budget Structure Change 

In FY 2010, The Office of Fossil Energy’s Clean Coal program will propose a new budget structure for 
FY 2012, reflecting the increased focus on Carbon Capture and Storage technologies. The new budget 
structure will align the existing work of the Clean Coal program to 4 key areas, reflecting the priorities 
of the Clean Coal program: Efficiency Improvements and Advanced Power Systems, Carbon Capture, 
Geologic Storage, and Cross-cutting Research. A full structure is currently undergoing review by the 
program and will be proposed in 2010. 

Benefits 

There is a growing consensus that steps must be taken to significantly reduce greenhouse gas (GHG) 
emissions from energy use at a pace consistent with climate stabilization goals, and carbon dioxide 
(CO 2 ) capture and geologic storage (CCS) is a promising option to help address this challenge. FE 
RD&D is a major component of the global activities needed if coal power plants with cost-effective 
CCS (coal with CCS) are to be widely deployed in a timeframe consistent with climate stabilization 
goals. Regarding these activities: 

• Coal with CCS allows the US to obtain continued economic benefits and energy security from 
large domestic coal resources under significant CO 2 emission constraints. 

• Coal with CCS is not currently cost-effective; however projects being considered by FE RD&D 
could considerably reduce costs of CO 2 capture. Most cost-reduction opportunities are in the 
area of CO 2 capture. 

• Barriers to CO 2 storage include validating safety, permanence, and geologic storage capacity. 
Considerable progress in these areas has been made under FE’s Regional Carbon Sequestration 
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Partnership (RCSP) program. The RCSPs are beginning to implement nine large-scale CO 2 
storage tests in locations throughout the U.S. and Canada. 

• A significant number of demonstration projects carried out under the Clean Coal Power Initiative 
(CCPI) program are intended to prove the commercial viability of a suite of coal with CCS 
technology options. 

• CCS may be ready for mass commercial deployment in selected applications by 2020. 


Contribution to GPRA Unit Program Goal 1.2.08.00 (Near-Zero Atmospheric Emissions Coal- 
Based Electricity and Hydrogen Production): Create public/private partnerships to develop 
technology capable of addressing air emissions concerns associated with coal use while providing 
domestically secure, cost effective electricity generation, including the development of near-zero 
atmospheric emissions technologies and, by 2015, leading to an advanced class of power plants capable 
of achieving efficiencies over 60 percent (exclusive of energy consumption for carbon capture) with 
coal. 

• The Clean Coal Power Initiative, by or before 2015, will begin to demonstrate commercial scale 
carbon capture and storage or beneficial reuse technologies that target to achieve 90 percent 
capture efficiency for carbon dioxide to enable subsequent commercial deployment in the coal- 
fired utility industry. 

• The Innovations for Existing Plants activity develops technology to reduce CO 2 emissions from 
pulverized coal (PC) power plants, which is the current standard industry technology for coal- 
fueled electricity generation worldwide. This program will develop technologies to separate CO 2 
that can be economically employed on existing PC power plants. By 2013, complete bench- 
scale (1 to 1000 standard cubic feet per minute (scfm)) development of advanced post- 
combustion and oxy-combustion CO 2 capture technologies capable of 90 percent CO 2 capture at 
no more than a 35 percent increase in the cost of electricity (COE). By 2016, complete field 
testing on flue gas slipstreams (1,000 to 12,000 scfm, or 0.5 to 5 MW) at operating power plants 
and other large-scale facilities of advanced oxy-combustion and post-combustion CO 2 capture 
technologies that achieve 90 percent CO 2 capture at no more than a 35 percent increase in COE. 
By 2020 complete full-scale demonstration (>25MW) of advanced oxy-combustion and post- 
combustion CO 2 capture technologies that achieve 90 percent CO 2 capture at no more than a 35 
percent increase in cost-of-electricity. 

• The Advanced Integrated Gasification Combined Cycle (IGCC) activity will, in 2010, have 
developed advanced IGCC technologies that can produce electricity from coal at 45 to 50 
percent efficiency based on higher heating value (HHV) at a capital cost of $1600/kW (in 2007 
dollars) or less. By 2012, advanced IGCC technologies will be integrated at pilot scale with CO 2 
separation, capture, and storage into “near-zero” atmospheric emissions configurations that can 
ultimately provide electricity with less than a 10 percent increase in the busbar cost of electricity 
relative to 2003 technology baseline, without carbon capture and storage. 

• The Advanced Turbines activity will, in 20 1 0, develop technology capable of delivering 
advanced turbine performance on a coal-based synthesis gas fuel at a combined cycle power 
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island that can produce electricity that is 45 to 50 percent efficient (HHV). Specifically, in 2010, 
advanced turbine technology will deliver a 2 to 3 percentage point improvement in the HHV 
efficiency of a combined cycle power island and reduce its capital cost ($/kW) by at least 1 0 
percent through higher power output when compared to previously available systems. This will 
be done while maintaining 2ppm or less NOx emissions, when fueled by hydrogen. By 2012, 
advanced turbines capable of firing up to 100 percent hydrogen will be developed. 

• The Carbon Sequestration activity will, by 2015 develop technologies to separate, capture, 
transport, and store CO 2 using either direct or indirect systems that result in a less than 10 
percent increase in the busbar cost of electricity relative to 2003 technology baseline. By 2012, 
the program will have developed methodology capable of predicting CO 2 storage capacity in 
geologic formation to within +/-30 percent of actual storage capacity. By 2018, Best Practice 
Manuals for site selection, characterization, operational, and closure practices will be completed. 

• The Fuels activity will, in 2010, complete systems analyses to show the feasibility of modules 
capable of producing hydrogen from coal at $0.90 per kilogram, or $6.70/MMBtu, (in constant 
2002 dollars) when integrated with advanced coal power systems. By 2012, gasifier products 
will be characterized to assess the impact of contaminants on gas cleanup systems in order to 
identify the best product mix and environmental mitigation strategy. By the end of 2016, the 
activity will prove the feasibility of a 60 percent efficient, near-zero emissions, advanced coal- 
fueled power facility that produces and utilizes hydrogen from coal for electricity generation. 

• The Fuel Cells activity will, in 2010, have increased reliability of the Solid State Energy 
Conversion Alliance (SECA) fuel cell technology to commercially acceptable levels and reduce 
the cost of the fuel cell power block to $400/kW (in 2000 dollars, assuming 250MW per year 
production); and provide the technology base to permit continued improvement to low cost (less 
than or equal to $400/kWin 2000 dollars, a 10-fold reduction versus the 2000 baseline), MW 
class ultra-clean, 40 to 60 percent electrical efficiency for central power generation and kilowatt- 
scale solid oxide fuel cell modules for grid-independent distributed generation applications. The 
Fuel Cells activity, by 2015, will have tested multi-MW-class, coal and carbon capture fuel cell 
systems with a minimum 50 percent HHV efficiency, emissions of less than 0.5ppm nitrogen 
oxides, and suitable for integration with high efficiency gasification. These systems will be 
capable of low cost power generation with 99% carbon capture and a minimal water use in 
preparation for deployment in full scale central power generation. These direct carbon capture 
systems capable of 50 to 60 percent HHV efficiency when integrated with gasification will be 
available for demonstration in 2020. 

> The Advanced Research activity helps sustain U.S. preeminence in fossil fuel technology by 
supporting development of materials, computational methods, control systems and knowledge 
needed to bridge gaps between basic science and engineering development. Advanced Research 
program efforts will allow development of enabling technologies that support the goals of near- 
zero atmospheric emissions energy for next generation power systems. 
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Annual Performance Targets and Results 

Secretarial Goal: Lower OHG Emissions: Position U.S. to lead on climate change policy, technology, and science 
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FY2010: 15% net cost of C02 capture and sequestration as measured by percent of cost of electricity. Cost of electricity increase is for 90% C02 capture and sequestration when compared to a conventional 
(off-thc-shelO non-capture power plant. Performance is measured by validating technology in^trovements of an advanced power plant with carbon capture technology. 
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FY2009: $165/kW capital cost of solid oxide fuel cell(SOFC) stack modules. Projected stack manufa cturing cost is measured by validating technology improvements to the SECA fuel cell stack to reduce 
the cost and environmental impact of new clean coal fired plants ((Integrated Gasification Combined Cycle plants). 


1548 




54928A 


3/15/2010 


Coal FY 2011 Congressional Budget 

Page 656 




Annual Performance Targets and Results 

Secretarial Goal: Clean, Secure, Energy: Change the landscape of energy demand and supply. 
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Annual Performance Targets and Results 

Secretarial Goal: Lower GHG Emissions; Pcwition U.S. to lead on climate change policy, technology, and science. 
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Means and Strategies 

Fossil Energy will use various means and strategies to achieve its program goals. However, various 
external factors may impact the ability to achieve these goals. The program also performs collaborative 
activities to help meet its goals. 

The Department will implement the following means: 

• Fossil Energy will engage the scientific, academic and industrial communities, and other public 
sector entities, including the states, to identify research needs and opportunities; technology 
strategies for addressing the highest priority needs; and the appropriate government roles in 
meeting those needs. The program will be implemented through competitively solicited, cost- 
shared public-private partnerships. 

The Department will implement the following strategies: 

• It will employ a systematic approach to monitor the spectrum of R&D needs to better select and 
plan activities with a clear governmental role. Such an approach will ensure better planning and 
execution. Periodic external reviews will be conducted to ensure that the program maintains its 
focus and terminates projects that industry can fund. 

These strategies will accelerate the commercial availability of cost-effective, lower emission coal 
utilization technology that will save consumers money, improve the environment, and enhance security 
through the use of an abundant, domestic energy resource. 


The following external factors could affect FE’s ability to achieve its strategic goal: 

• The benefits of some of FE’s R&D, such as CCS, are dependent on future domestic and global 
actions that strongly incentivize reduction of greenhouse gas emissions. 

• Program results may also be affected by world prices for competitive feedstocks and energy 
technologies; new and evolving environmental regulations or new legislation; industry 
restructuring/deregulation issues and uncertainties; and technology advances in the private 
sector. 

In carrying out the program’s mission, FE performs the following collaborative activities: 

• Leveraging R&D activities in partnership with universities, state and local governments, 
industry, foreign governments and research organizations, and other stakeholders; using cost- 
shared projects and diverse technology paths to improve chances of success, and to create a 
direct technology transfer component; seeking synergy with the capabilities of multiple 
governmental agencies and industry, including the unique capabilities of National Laboratories; 
collaborating with other agencies to effectively promulgate revolutionary energy technologies; 
investing jointly with other groups in promising technologies for target areas; conducting field 
demonstrations in collaboration with industry, academia, and others; and transferring 
technologies in cooperation with state and industry organizations. 
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Validation and Verification 

The program and projects contained within this goal will be evaluated by peer review at annual meetings 
and other forums. In addition, program benefits are estimated using macroeconomic and detailed 
industry-specific models. Modeling assumptions and methods are reviewed externally and the results are 
compared to results from other programs to determine the best application of R&D resources. To 
validate and verify program performance, FE will conduct various internal and independent external 
reviews and audits. FE’s programmatic activities are subject to continuing review by the Congress, the 
Government Accotmtabilify Office, the Department’s Inspector General, the National Research Council, 
the U.S. Environmental Protection Agency, state environmental and health agencies, and the 
Department’s Office of Engineering and Construction Management. Each year the Office of 
Engineering and Construction Management conducts external independent reviews of selected projects. 
In addition, various Operations/Field Offices commission external independent reviews of site baselines 
or portions of the baselines. Additionally, FE Headquarters senior management and field managers 
conduct quarterly, in-depth reviews of cost, schedule, and scope to ensure projects are on-track and 
within budget. 
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Clean Coal Power Initiative (CCPI) 
Funding Schedule by Activity 


Clean Coal Power Initiative (CCPI) 

Clean Coal Power Initiative (CCPI) 
Total, Clean Coal Power Initiative (CCPI) 

Description 


(dollars in thousands) 


FY2009 

FY20I0 

FY2011 

288,174 

0 

0 

288,174 

0 

0 


The mission of the Clean Coal Power Initiative (CCPI) is to enable and accelerate the 
deployment of advanced carbon capture and storage (CCS) technologies to ensure clean, 
reliable, and affordable electricity for the United States. The CCPI is a cost-shared 
partnership between the government and industry to develop and demonstrate advanced 
coal-based power generation technologies at the commercial scale. 

The 201 1 Budget maintains the 2010 funding level for R&D, but does not provide any 
demonstration ftinds because these projects are already strongly supported through the 
American Recovery and Reinvestment Act (ARRA). ARRA provided $3.4 billion for 
CCS, of which $800 million will support CCPI demonstration projects. DOE will make 
dramatic progress in demonstrating CCS at commercial scale using these funds without 
the need for additional resources for demonstration in 201 1 . 


Benefits 

CCPI demonstrations address the reliability and affordability of the Nation’s electricity 
supply from coal-based generation. CCPI demonstrations will meet technical 
requirements set forth in the Energy Policy Act of 2005. By enabling advanced 
technologies to overcome technical risks involved with scale-up and bringing them to the 
point of commercial readiness, CCPI accelerates the development of both advanced coal 
generation technologies and the integration of CCS with both new and existing 
generation technologies. The CCPI also facilitates the movement of technologies into the 
market place that are emerging from the core research and development activities. 

Round 1 of the CCPI focused on advancing coal technologies for efficiency, 
environmental, and economic improvements compared to the state-of-the-art. Eight 
projects were selected under Round 1. From Round 1, two projects have been 
successfully completed, 2 projects withdrew, 2 projects were discontinued during project 
development, DOE ceased negotiations prior to award on another, and the Great River 
EnergyAncreasing Power Plant Efficiency project is ongoing and is scheduled to 
complete in March 2010. 

Round 2 of the CCPI focused on advanced gasification technology and advanced clean- 
up systems (including mercury control). Four projects were selected under Round 2. 

One project withdrew and 3 projects remain active: SouthemA'ransport Gasifier, 

Excelsior/Mesaba IGCC, and NeuCo (formerly Pegasus)/Mercury and Multi-Pollutant 
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Control. The NeuCo project initiated testing in 2009. Both the Southern and Excelsior 
projects plan to complete the NEPA Record of Decision in 2010. Southern plans to 
complete detailed design and initiate construction in 2010 and Excelsior plans to initiate 
front-end engineering design in 2010. 

In FY 2008, the Round 3 Funding Opportunity Announcement (FOA) was issued and 
proposals were received in January 2009. Two Round 3 projects were selected in July 
2009: Hydrogen Energy California (formerly Hydrogen Energy International) and Basin 
Electric Power Cooperative. CCPI Round 3 was extended in June 2009 using ARRA 
funds, with proposals due in August 2009. Three projects were selected under the second 
closing of Round 3: AEP/Mountaineer, Southern Company/Plant Barry, Summit/Texas 
Clean Energy Project (TCEP). Round 3 is focused on projects that utilize CCS 
technologies and/or beneficial reuse of carbon dioxide. 

Detailed Justification 


(dollars in thousands) 
r FY2009 I FY 20010 | FY2011 

Clean Coal Power Initiative 288,174 0 0 

For FY201 1, continue ongoing CCPI Round 2 and 3 projects. Efforts will focus on 
initiation/continuation of construction for Round 2 project, and completion of National 
Environmental Policy Act procedures and initiation of detailed design activities for Round 3 
projects. 

For FY 2010, continue ongoing CCPI Round 1 and Round 2 projects, completing operations for 
currently active Round 1 projects. Efforts will focus on completion of National Environmental 
Policy Act (NEPA) procedures and initiation of design and construction activities for Round 2 
CCPI projects. DOE will announce project selections from the second closing date from Round 
3, initiate Round 3 projects through award of cooperative agreements, and initiate/complete 
NEPA procedures for Round 3 projects. Based upon project selections and fact finding, CCPI 
anticipates awards to assemble the initial portfolio of advanced technology systems that capture 
carbon dioxide for geologic storage or beneficial reuse. 

For FY 2009, continue ongoing CCPI Round I and Round 2 projects to support the President’s 
Coal Research Initiative. In FY 2009, CCPI will complete the activities for the first closing date 
of the Round 3 solicitation including proposal evaluations and project selections to assemble 
the initial portfolio of advanced technology systems that capture carbon dioxide for geologic 
storage or beneficial reuse. 

Total, CCPI 288,174 0 0 
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Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 

CCPI 

No flmding was requested for the CCPI program in FY 2010, as Round 3 of the 
CCPI program was sufficiently funded by the American Recovery and 
Reinvestment Act (ARRA) of 2009. 

Total Funding Change, CCPI 0 
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Fuels and Power Systems 
Funding Schedule by Activity 


Fuels and Power Systems 

FY2009 

Current 

Appropriation 

FY 2010 Current 
Recovery Act 
Appropriation 

FY2010 

Current 

Appropriation 

FY20n 

Request 

Innovations for Existing Plants 

48,600 

_ 

52,000 

65,000 

Advanced Integrated Gasification 
Combined Cycle 

63,409 

_ 

63,000 

55,000 

Advanced Turbines 

27,216 


32,000 

31,000 

Carbon Sequestration 

145,800 

- 

154,000 

143,000 

Fuels 

24,300 

- 

25,000 

12,000 

Fuel Cells 

56,376 

- 

50,000 

50,000 

Advanced Research 

27,389 

- 

28,000 

47,850 

SBIR/STTR 

- 

- 

(12,611) 

(10,896) 

Total, Fuels and Power Systems 

393,090 

- 

404,000 

403,850 


Description 

The Fuels and Power Systems program provides research to significantly reduce coal power plant 
emissions (including CO2) and substantially improve efficiency to reduce carbon emissions, leading to a 
viable near-zero atmospheric emissions coal energy system and supporting carbon capture and storage. 

Background 

The Department is developing advanced clean coal technology with a goal of deploying high efficiency 
coal power plants achieving near-zero atmospheric emissions. The Office of Fossil Energy’s Fuels and 
Power Systems program is leading efforts to make possible greater utilization of the Nation's most 
abundant energy resource (coal) in an environmentally sensitive way. The core Research and 
Development (R&D) efforts of the Fuels and Power Systems program focuses on a variety of carbon 
capture and storage technologies for pulverized coal, oxy-fuel, and gasification plants: post-combustion 
carbon capture for new and existing plants, improved gasification technologies, development of 
stationary power fuel cells, improved turbines for future coal-based combined cycle plants, and creation 
of a portfolio of technologies that can capture and permanently store greenhouse gases. 

The Fuels and Power Systems program supports a robust demonstration program, which includes the 
Clean Coal Power Initiative (CCPI). CCPl seeks to accelerate private sector development of new coal- 
based power technologies that can meet increasingly stringent environmental regulations, and develops 
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the technological foundation within the Nation's power industry for near-zero emission coal-based 
energy facilities. 

Many demonstration projects may also be eligible for Loan Guarantees and/or Tax Incentives, which 
involve input from the Office of Fossil Energy. The Energy Policy Act of 2005 (EPACT) authorized the 
U.S. Department of Energy to issue loan guarantees to eligible projects that "avoid, reduce, or sequester 
air pollutants or anthropogenic emissions of greenhouse gases" and that "employ new or significantly 
improved technologies as compared to technologies in service in the United States at the time the 
guarantee is issued". The 2009 appropriations bill provided $8 billion in loan guarantee volume for coal 
projects. EPAct also authorized $1.65 billion in tax credits for clean coal projects that utilize Integrated 
Gasification Combined Cycle (IGCC), advanced coal technologies, or gasification projects for 
chemicals production. The Energy Improvement and Extension Act of 2008 further added $1.5 billion 
in tax credits, including $1.25 billion for power projects and $0.25 billion for gasification projects. 

In addition to the funding levels reflected in the Fuels and Power Section, Program Direction accounts 
for NETL Program Specific Activities supporting Fuels and Power Systems. This funding supports 
Federal staff directly associated with conducting research activities specific to Fuels and Power Systems 
in Integrated Gasification Combined Cycle, Innovations for Existing Plants, Advanced Turbines, Carbon 
Sequestration, Fuels, Advanced Research and Fuel Cells. 

Detailed Justification 


Innovations for Existing Plants 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


48,600 


52,000 


65,000 


The lEP activity is focused on the development of post-combustion CO 2 capture technology for 
new and existing plants. Post-combustion CO 2 capture technology is applicable to pulverized 
coal (PC) coal power plants, which is the current standard industry technology for coal-fueled 
electricity generation 


• Carbon Capture 32,076 46,173 65,000 

In FY 2011, continue work initiated under an FY 2010 Funding Opportunity Announcement 
(FOA) for bench-scale and slipstream development and testing of advanced post-combustion CO 2 
capture technologies. Research initiated under an FY 2008 FOA directed at laboratory and bench- 
scale research in the areas of oxy-combustion, membranes, advanced solvents and sorbents (post- 
combustion), and chemical looping will also continue. 


In FY 2010, continue projects awarded under an FY 2008 Funding Opportunity Announcement 
(FOA) directed at laboratory and bench-scale research in the areas of oxy-combustion, 
membranes, advanced solvents and sorbents (post-combustion) and chemical looping. Technology 
for advanced shockwave compression of CO 2 will also continue Initiate second round of 
laboratory-scale through bench-scale development of advanced post- and oxy-combustion capture 
technologies not identified in the first round. Also, initiate first round of pilot-scale slipstream 
testing (~0.5 to 5 MW electric equivalent) for advanced technologies that have successfully 
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(dollars in thousands) 



progressed through bench-scale testing. 

In FY 2009, the program continued research initiated in FY 2008 on post-combustion capture, 
separation, and advanced shockwave compression of CO 2 , which is applicable to utility boilers in 
pulverized coal power plants. Conducted R&D at the laboratory through small pilot-scale on 
promising concepts for cost-effective oxy-combustion/chemical looping and post-combustion 
capture of CO 2 emissions from pulverized coal power plants and beneficial uses of CO 2 . 

• Water Management 11,664 3,885 0 

In FY 201 1, no new work will be initiated. 

In FY 2010, per Senate direction, energy-water R&D was continued in collaboration with Federal 
laboratories and research institutions in the following areas; Non-traditional Sources of Process 
and Cooling Water, Innovative Water Reuse and Recovery and Advanced Cooling Technology. 

In FY 2009, initiated new fundamental and pilot-scale mercury control research to address: 
challenges associated with mercury removal in the presence of SO3; balance of plant issues with 
regards to mercury control such as an increase in fine particulate release, multi-pollutant control 
for selenium, and the impact of mercury control on by-product materials; and the demonstration of 
sorbent enhancement additives for mercury control. 

• Fine Particulate Control / Air Toxics 4,860 1,942 0 

In FY 201 1, no new work will be initiated. 

In FY 2010, per Senate direction, fundamental and pilot-scale mercury control research to address 
the following will be continued; challenges associated with mercury removal in the presence of 
SO3; balance of plant issues with regards to mercury control such as an increase in fine particulate 
release, multi-pollutant control for selenium, and the impact of mercury control on by-product 
materials; and the demonstration of sorbent enhancement additives for mercury control. 

In FY 2009, initiated new fundamental and pilot-scale mercury control research to address: 
challenges associated with mercury removal in the presence of SO3; balance of plant issues with 
regards to mercury control such as an increase in fine particulate release, multi-pollutant control 
for selenium, and the impact of mercury control on by-product materials; and the demonstration of 
sorbent enhancement additives for mercury control. 

■ SBIR/STTR - 1,370 1,711 

In FY 2009, $1,250,000 and $150,000 were transferred to the SBIR and STTR programs 
respectively. The FY 2010 and FY201 1 amounts shown are an estimate of requirement for the 
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continuation of the SBIR and STTR program. 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


Advanced Integrated Gasification Combined Cycle 63,409 63,000 55,000 

The IGCC activity is developing advanced gasification-based technologies to reduce the cost of 
near-zero emissions (including CO 2 ) coal-based IGCC plants, to improve the thermal efficiency, 
and to achieve near-zero atmospheric emissions of all pollutants, including CO 2 , SO 2 , NOx, and 
mercury. 

In FY 20 1 1 , the subprogram will continue to develop technologies for gas stream purification to 
achieve near-zero atmospheric emission goals and to meet synthesis gas quality requirements for 
use with fuel cells and conversion processes; to enhance process efficiency and availability; to 
reduce costs for producing oxygen; and to develop advanced gasification technologies. The 
successful accomplishment of these activities will enhance the commercialization prospects of 
advanced near-zero emissions IGCC technologies for the production of electricity for use by 
utilities, independent power producers, and other industrial stakeholders. 

■ Gasification Systems Technology 58,744 58,600 51,000 

Gasification: This activity focuses specifically on technology developments related to the 
gasification system and targets improvements in electrical efficiencies of 1% to 3 % , capital cost 
reductions of >$ 1 00/kWe, improved availabilities of >5 percent, and up to a 1 0 percent reduction 
in operating and maintenance costs, compared to the 2003 technology baseline design. To 
achieve these targets, activities focus on the advanced transport gasifier, solid feed pump 
development, coal/biomass co-feeding and gasification, advanced materials and instrumentation, 
and computational fluid dynamic modeling and dynamic simulation of IGCC plants. 

In FY 2011, the Power Systems Development Facility/National Carbon Capture Center will 
continue to operate the transport gasifier to provide synthesis gas and shifted synthesis gas for 
pre-combustion CO 2 capture. Work will also continue on testing of advanced technologies 
having potential for capital and operating cost reductions such as syngas cleaning, water gas shift 
technologies, catalytic filter elements, and materials and sensors. Testing will continue on the 
Pressure Decoupled Advanced Coal (PDAC) feeder using various coal/biomass mixtures. The 
transport gasifier will continue to be operated using a variety of coals to increase the fuel 
flexibility envelope and improve commercialization potential. 

Promising non-chrome/low-chrome refractory compositions that have demonstrated significant 
resistance to corrosive and erosive wear under simulated gasification conditions will be subjected 
to field trials in a commercial gasifier to verify laboratory performance. Finalize design and 
initial test plan for evaluating the fiber optic high temperature measurement probe for long-term 
performance testing in the Eastman Chemical Co. commercial coal gasifier. Performance testing 
of the 600 ton/day Linear Extrusion Coal Feed pump will be initiated. Advanced biomass 
preparation techniques being evaluated in the laboratory will be scaled up and evaluated for their 
application to coal/biomass co-gasification. 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


Fundamental modeling of advanced IGCC technologies will continue. Focus will be on the 
coupling of lab-scale experimental results and with simulation programs in chemistry, flow, 
materials, and dynamics. Acceptance testing of the advanced IGCC dynamic simulator will be 
completed and utilized to train plant engineers and operators. Participants include: SCS, NETL, 
PWR, VPI, Invensys 


In FY 2010, the Power Systems Development Facility (PSDF) will continue to test and evaluate 
the transport gasifier and implement modifications to the facility to accommodate testing of 
advanced carbon dioxide capture and other advanced gasification technologies at various scales 
of operation. The transport gasifier will be operated using low-rank coals under air- and oxygen- 
blown conditions to demonstrate the versatility of the gasifier and to provide synthesis gas for the 
testing of advanced CO 2 separation technologies. Work will also continue on testing of coal/non- 
food biomass co-feeding and gasification in the transport gasifier, evaluation of catalytic filter 
elements for possible elimination of the water-gas shift reactors, and testing of advanced syngas 
cleaning technologies. 


Advanced non-chrome-based refractory samples will undergo performance tests and compared to 
today’s chrome-based materials using rotary slag testing. Construction of the 600-ton/day coal 
feed pump will be completed. Work will continue on the semi-scale test rig to evaluate the 
pump’s ability to co-feed coal and a variety of biomass feedstocks and to identify possible design 
modifications. 


Modeling activities will include extensive computational fluid dynamic (CFD) modeling of the 
transport gasifier and transport desulftirizer/regenerator. The IGCC dynamic simulator will be 
delivered to NETL for acceptance testing. Fundamental kinetic data on coal and coal/biomass 
gasification systems will be generated and kinetic models developed for incorporation into CFD 
models. Participants include: SCS, NETL, PWR, VPI, Invensys, lAES. 

In FY 2009, the Power Systems Development Facility (PSDF) activities focused on modifying 
the facility to accommodate the testing of advanced carbon dioxide separation technologies. The 
transport gasifier was operated using low-rank coals under air- and oxygen-blown conditions to 
demonstrate the versatility of the gasifier and to provide synthesis gas for the testing of advanced 
carbon dioxide separation technologies. Testing commenced on the co-feeding and gasification 
of coal with non-food biomass resources such as wood wastes, switch grass, and prairie grass to 
reduce the carbon dioxide footprint of IGCC plants. 

Testing of the high pressure coal feed pump continued on the bench scale test unit and provided 
engineering data to support the design of the pump. Began detailed design of the 600 ton/day 
prototype feed pump. Advanced refractory materials development to improve plant availability 
and reduce operating and maintenance costs in slagging gasifiers will continue with particular 
emphasis on non-chromium-based materials. Modeling activities included extensive 
computational fluid dynamic (CFD) modeling of the transport gasifier including coal/biomass 
gasification, kinetic modeling of coal/biomass gasification, and the development of a dynamic 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


simulator of an IGCC plant for training plant personnel and others. Participants include: SCS, 
NETL, UNDEERC, PWR. 


Gas Cleantn 2 /Conditioning: This activity focuses on developing advanced high temperature 
technologies for achieving near-zero emissions of all pollutants including SO 2 , NOx, particulates, 
mercury, arsenic, selenium, phosphorous, and cadmium while simultaneously reducing the capital 
cost of an IGCC plant by at least $250/kWe and increasing plant efficiency by 3-4 percentage 
points compared to the 2003 technology baseline design. 

In FY 201 1, a detailed report covering the environmental permitting, NEPA, and front end 
engineering design for the 50 MWe high temperature desulfurization technology will begin. 
Detailed engineering and final design will commence after a joint development partner is brought 
into the project. Work will continue on in the laboratory development of multi-contaminant 
removal processes to support improvements to the high temperature gas cleaning technologies. 
Participants include: RTl,GTl,TECO 

In FY 2010, site characterization and environmental assessments will be completed to comply 
with applicable permitting requirement for the 50 MWe high temperature desulfurization. Direct 
Sulfur Recovery Process (DSRP), and multi-contaminant (i.e., Hg, As, Se, NHj) control test units 
to be integrated with the Tampa Electric IGCC plant. Front End Engineering and Design will be 
initiated. Development of the transport desulfurization CFD model will continue and used to aid 
in the design of the unit and to develop the experimental test protocol. The development of high 
temperature sorbents for the capture of ammonia, chlorides, mercury, phosphorous, and other 
trace contaminants will continue with Promising candidates evaluated at the PSDF or other 
suitable sites. The most promising materials will be considered for evaluation in the 50 MWe test 
unit. Participants include: NETL, RTl, Eastman, GTI, lAES 

In FY 2009, procurement of Phase 1 of the 50 MWe high temperature desulphurization test unit 
project was initiated. The transport desulphurization CFD model was used to aid in the design of 
the absorber and regenerator and to develop the test protocol for the unit. The development of 
advanced sorbents for the capture of ammonia, chlorides, mercury, selenium, phosphorous, and 
other trace contaminants continued with testing of promising materials at the PSDF or other 
suitable sites. Participants include: NETL, RTI. 

Gas Separation : This activity focuses on developing advanced gas separation technologies 
including Ion Transport Membranes (ITM) with the goal of reducing the capital cost of air 
separations by >$100/kWe and increasing efficiency by >1 percent in a non-capture IGCC plant. 

In FY 2011, construction of the 150 ton/day ITM Intermediate Scale Test Unit (ISTU) will be 
initiated, and upon successful completion, performance testing of full-scale membrane modules 
will be continued. The 5 ton/day Sub-scale Engineering Prototype (SEP) unit will continue to be 
operated on an as-needed basis to support the operation of the ISTU and to verify new 
developments prior to large-scale testing in the ISTU. Initiate Phase IV of the ITM program 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


focusing on the development of a 2,000-ton/day test unit. Initial work will concentrate on the 
design, procurement, and construction of the automated membrane manufachning facility to 
support the membrane module production requirements for the unit. Testing of a 12-lb 
hydrogen/day single-tube dense metallic membrane module for hydrogen/carbon dioxide 
separation will begin using coal-derived syngas generated at Eastman Chemical’s commercial 
coal gasification site. Upon successful completion of these tests, scale-up of the technology to 
120-lb hydrogen/day multi-tube unit will commence. Participants include: APCI, Ceramatec, 
Eltron, Eastman 


In FY 2010, continue work imder Phase III which comprises design, construction, and operation 
of the 150-ton/day ITM Intermediate Scale Test Unit (ISTU) which is currently scheduled to 
begin shakedown in FY201 1 . Manufacturing infrastructure expansion to meet ITM wafer 
production needs will be completed and production of the membrane modules for the ISTU will 
be initiated with delivery commencing near the end of the construction phase. The sub-scale 
engineering prototype (SEP) unit will continue to be operated as needed to support the design, 
engineering, and safe operation of the ISTU. Work will continue on the development of a 
syngas chemical looping technology and a dense metallic membrane for the separation of 
hydrogen and carbon dioxide from syngas or shifted syngas. An assessment of the technologies 
will be conducted to provide guidance for future scale-up and testing at the PSDF. 
Implementation of Phase IV of the Ion Transport Membrane (ITM) program is expected to begin 
in late FY 2010 and will initially focus on the design and construction of the automated 
membrane manufacturing facility to support the 2,000-ton/day ITM air separation unit currently 
planned for shakedown in mid 2013. Participants include: APCI, Ceramatec, RTI, Eltron 


In FY 2009, commissioning began for the 150-ton/day ISTU to provide engineering performance 
and design data for integrated operation with a gas turbine. Scale up and cost optimal automation 
of the membrane and module fabrication process was developed to support the construction of a 
nominal 2,000 ton/day air separation unit. Participants include: APCI, Ceramatec. 

• Systems Analysis/Product Integration 4,666 4,400 4,000 

In FY 2011, work will continue on assessing the technical viability and economics of advanced 
process concepts to support the development and deployment of near-zero atmospheric emissions 
plants, including CO 2 capture. Work on ITM air separation/high temperature gas cleaning 
integration concepts for carbon capture IGCC power plants will continue. Periodically update the 
international and U.S. gasification databases to reflect the current status of gasification-based 
projects and to incorporate newly announced projects. Participants include: NETL, LTI, 
KeyLogic, Noblis, GTC 


In FY 2010, work will continue on assessing the technical viability and economics of advanced 
process concepts to support the development and deployment of near-zero atmospheric emissions 
plants, including CO 2 capture. An engineering analysis of the syngas chemical looping 
technologies will be conducted to assess the technical readiness for scale-up of the technologies 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


and testing on coal-derived syngas. Concepts for integrating ITM air separation membranes with 
high temperature gas cleaning technologies in a carbon capture IGCC power plant will be 
evaluated. Conduct an informational workshop for state environmental and economic regulators 
and energy officials to assist in providing state-or-the-art information for use in permitting 
advanced energy plants and developing state policies. Continue updating the worldwide and U.S. 
gasification databases to reflect the current status of gasification-based project and to incorporate 
newly announced projects. Participants include: NETL, RDS, TAMS, NobJis, GTC 


In FY 2009, work continued on assessing the technical viability and economics of advanced 
process concepts to support the development and deployment of near-zero atmospheric emissions 
plants, including CO 2 capture. Studies focused on completing the baseline design of IGCC plants 
using low-rank coals with hybrid cooling cycles, updating the economic impact of the ITM air 
separation membrane on carbon capture demonstrations, advanced IGCC power plants, and other 
gasification-based processes; the integration and optimization of advanced air separation 
membranes, and high-temperature synthesis gas cleanup, and coal/biomass co-feeding in 
advanced energy plants on the cost of electricity. Continued updating the worldwide gasification 
database to reflect the current status of gasification-based project and to incorporate newly 
announced projects. Participants include: NETL, RDS, TAMS, Noblis, GTC 


■ SBIR/STTR - 1,658 1,448 

In FY 2009, $1,631,000 and $196,000 were transferred to the SBIR and STTR programs 
respectively. The FY 2010 and 201 1 amount shown are an estimate of requirement for the 
continuation of the SBIR and STTR program. 


Advanced Turbines 27,216 32,000 31,000 

The Turbines activity is designed to enable the cost effective implementation of the Climate 
Change Technology Program and carbon capture and storage technology. The focus is on creating 
the technology base for turbines that will permit the design of near-zero atmospheric emission - 
IGCC plants (including CO 2 capture and storage). Key technologies are needed to enable the 
development of advanced turbines that will operate with near-zero atmospheric emissions and 
higher efficiency when fueled with coal-derived hydrogen fuels. 

• Hydrogen Turbines 27,216 32,000 31,000 

In FY 2011, the Advanced Turbines activity will be implementing projects that will enable 
efficient, clean and cost effective hydrogen fueled turbines for coal-based integrated gasification 
combined cycle power systems that capture and store CO 2 . 

By FY 201 1, the hydrogen turbine development effort conducted by both GE and Siemens Energy 
(SE) will have completed the third year of a five-year Phase II work effort focused on component 
testing and validation. Final down selection of materials and component designs will be 
concluded. These materials and components will be used to build subsystems for turbines 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


required to meet the FY 2012 and 2015 advanced turbine and Advanced Power Systems 
performance goals and to provide hydrogen turbine technology for CO 2 capture demonstration 
projects. Considerable resources will be allocated to testing final hydrogen combustor designs for 
operability under part load conditions while mapping NO, emissions. Advanced surface cooling 
techniques for rotating air foils will be selected. Thermal mechanical fatigues tests will be 
conducted for select top coats, bond coats and base alloys required for higher operating 
temperatures and higher heat flux. The performance of these material systems will be assessed 
with the new cooling techniques. Leakage and seals at stage one nozzles and transition pieces, 
angel wings and abradeable housings seals will be assessed based on final designs. These 
improvements will result in higher turbine efficiency for plants with lower cost-of-electricity. 


In FY 201 1, work will continue with the NETL in-house research group, other national 
laboratories and U.S. universities to assess combustor designs and the fundamentals associated 
with hydrogen combustion and turbine subsystems. Work with Lawrence Berkley, and Ames 
National Laboratories on hydrogen combustion and heat transfer, respectively, will be continued. 
The University Turbines Systems Research Program will continue to address applied 
fundamentals for hydrogen and syngas fueled turbines. Participants include: GE, Siemens 
Power Generation, NETL- UTSR, Ames Lab, LBNL, and NETL. 


In FY 2010, the Advanced Turbines activity will be implementing projects that will enable 
efficient, clean and cost effective hydrogen fueled turbines for coal-based integrated gasification 
combined cycle power systems that capture and store CO 2 . 

By FY 2010, the hydrogen turbine development effort conducted by both GE and Siemens Power 
Generation (SPG) will have completed the second year of a five-year Phase II work effort focused 
on component testing and validation. These components are designed for turbine systems required 
to meet the FY 2010 Advanced Power Systems performance goals and to provide hydrogen 
turbine technology for CO 2 capture demonstration projects. FY 2010 work will focus on 
identifying the most promising material systems (base alloys, bond coats and thermal barrier 
coatings) for hot gas path parts including rotating and stationary airfoils. Technology for 
enhanced cooling effectiveness of hot gas path parts will also be pursued. Methods for reducing 
leakage in the combustor-expander transition piece and the airfoil tip-casing interface will be 
developed. These improvements will result in higher turbine efficiency for plants with lower cost- 
of-electricity. 

In FY 2010, work will continue with the NETL in-house research group, other national 
laboratories and U.S. universities to assess combustor designs and the fundamentals associated 
with hydrogen combustion and turbine subsystems. Work with Lawrence Berkley, and Ames 
National Laboratories on hydrogen combustion and heat transfer, respectively, will be continued. 
The University Turbines Systems Research Program will continue to address applied 
fundamentals for hydrogen and syngas fueled turbines. Participants include: GE, Siemens 
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Power Generation, UTSR (Clemson), Ames Lab, LBNL, NETL. 


In FY 2009, the Advanced Turbines activity implemented projects that will enable elficient, clean 
and cost effective turbine-based power systems that use coal-derived fuels and capture and store 
CO 2 . 


In FY 2009, the hydrogen turbine development effort conducted by both GE and Siemens Power 
Generation (SPG) completed the first year of a five-year Phase II work effort focused on 
component testing and validation. These components are designed for turbine systems required to 
meet the FY 2010 Advanced Power Systems performance goals and to provide the latest 
hydrogen turbine technology for carbon capture demonstration projects. FY 2009 work focused 
on the refinement of combustor designs and the development and testing of the turbine expander 
section of the machine to reduce leakage, improve efficiency, and increase power output. 

Turbine and combustor development work with Siemens Power Generation (SPG), and Clean 
Energy Systems, Inc., for oxyfuel-based systems that capture 1 00 percent of the CO 2 emitted from 
coal based plants, was concluded. 

In FY 2009, work continued with the NETL in-house research group and other national 
laboratories to assess combustor designs and the fundamentals associated with hydrogen 
combustion and turbine subsystems. Work with Oak Ridge, Lawrence Berkley, and Ames 
National Laboratories on materials, hydrogen combustion and heat transfer, respectively, 
continued. The University Turbines Systems Research Program continued to address applied 
fundamentals for hydrogen and syngas fueled turbines. Participants include: GE, Siemens 
Power Generation, UTSR (Clemson), Ames Lab, ORNL, LBNL, NETL. 

■ SBIR/STTR - 842 816 

In FY 2009, $700,000 and $84,000 were transferred to the SBIR and STTR programs 
respectively. The FY 2010 and 201 1 amount shown are an estimate of requirement for the 
continuation of the SBIR and STTR program. 

Carbon Sequestration 145,800 154,000 143,000 

The mission of the Carbon Sequestration activity is to create public benefits by discovering and 
developing ways to economically separate and permanently store greenhouse gas emissions from 
the combustion of fossil fuels. The technologies developed through the Sequestration activity 
will be used to benefit the existing and future fleet of fossil fuel power generating facilities by 
reducing the cost-of-electricity impacts and providing protocols for carbon capture and storage 
demonstrations as they are designed to capture, transport, store, and monitor the CO 2 injected in 
geologic formations while prioritizing the most cost-effective applications. No funding is 
provided for reforestation or other terrestrial carbon sequestration. 
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• Greenhouse Gas Control 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


132,192 140,000 133,000 


The overall goal of the Carbon Sequestration activity is safe, cost effective, permanent geologic 
storage of CO 2 . All Greenhouse Gas Control activities support this effort and that for CO 2 capture 
demonstrations. 


The Regional Carbon Sequestration Partnerships (RCSP) initiative consists of seven Regional 
Paitnerships and has been implemented in 3 Phases: I) Characterization phase; II) Validation 
phase and III) Development phase. Phase I focused on characterizing regional opportunities for 
carbon capture and storage, identified CO 2 sources, and identified priority opportunities for field 
tests. Phase II has focused on the small scale field tests in a variety of geological storage sites in 
the US and Canada. Phase III, commenced in FY 2008, will help the development on a large 
scale of CO 2 capture, transportation, injection, and storage such that it can be achieved safely, 
permanently, and economically. Regulatory compliance and public outreach and education have 
been an important component of each of these phases. 

By FY 2011, All of the nine identified projects within the Development Phase of the RCSP are 
planned to be injecting CO 2 at the initial sites for large volume geologic storage tests. Most of the 
large-scale field tests will have completed the first stage of the projects consisting of site selection 
and characterization, NEPA, pre-injection monitoring, and permitting. One project will have 
concluded its injection of 1 million tons of CO 2 and will be conducting post injection monitoring 
at the site. The injection phase is different for each project and is dependent on the source and 
availability of CO 2 at the project site and is planned to require between three to five years of 
operation. Over the planned years of operation, a significant cumulative volume of CO 2 should 
be injected at several sites at a rate of 1 Mte/yr/site. By the end of FY 2011, the program plans to 
inject and store a cumulative total of 1 .5 MteC02 since 2009 at all operational large volume 
geologic storage sites. These large-volume injections are needed to demonstrate the formations 
selected for storage are capable and have the capacity to store carbon. These injections are also 
needed for the development of technology that can safely and economically store carbon dioxide 
from coal-based energy systems. 

CO 2 capture projects in the area of pre-combustion that were awarded through a FY 2009 
Funding Opportunity Announcement (FOA) will continue in research directed at novel concepts 
and bench-scale projects in an effort to reduce the cost associated with capturing CO 2 for 
geologic storage. 

Projects will be continuing from a FOA that looked for Innovative and Advanced Technologies 
and Protocols for MonitoringA^erification/ Accounting (MVA), Simulation, and Risk Assessment 
of Carbon Dioxide (CO 2 ) in Geologic Formations. These projects are focused on development 
of innovative, advanced technology and protocols for: (1) monitoring, verification, and 
accounting (MVA) of CO 2 storage in geologic formations; (2) simulating the behavior of 
geologically-stored CO 2 ; and (3) conducting risk assessments associated with geologic CO 2 
storage activities. The projects will improve our ability to monitor the movement of CO 2 into, 
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through, and out of the targeted geologic storage area; verily the location of CO 2 that has been 
placed in geologic storage; and account for the entire quantity of CO 2 that has been transported to 
geologic storage sites. Developing these technologies will help in proving the permanence of 
CO 2 storage in geologic formations and the ability to assess the risks and reduce them should 
they be present. 


Experience and lessons learned through the field tests and other research and development of 
associated technologies will be captured in a series of Best Practices Manuals. The first version 
of this set is planned to be completed in FY 2010 and will be updated in the future as more data 
and experience is gained from the geologic field tests. Participants include: Montana State 
University, UNDEERC, Battelle, SRI, Southern Company, Univ. of Delaware, MIT, Consol, lEA, 
Univ. of Illinois, SSEB, New Mexico Institute of Mining and Technology, California Energy 
Commission, Univ. of Minnesota, Pall Corporation, Arizona State University, TDA Research, 
URS Group, Gas Technology Institute, Membrane Technology Research, New Jersey Institute of 
Technology, Univ. of California - San Diego, Colorado School of Mines, Missouri University, 
Headwaters Clean Carbon Services, Princeton, GolSim Technology, University of Texas, NETL, 
LANL, SNL, LINE, LBNL, PNNL, ORNL, INEEL, BNL, SRNL, TBD. 


In FY 2011, work on carbon capture and storage will be coordinated between the U.S. and China 
with the aim of leveraging each country’s investment and accelerating carbon capture and storage 
technology deployment through sharing of experiences; this coordination will be done under a 
U.S. -China Clean Energy Research Initiative. 


In FY 2010, significant activity for the nine projects within Phase III will be conducted at the 
initial sites for large volume geologic storage tests. The large-scale field tests will be near the end 
of the first stage of the projects consisting of site selection and characterization, NEPA, pre- 
injection monitoring, and permitting. This initial stage was estimated to last two to four years 
depending on the site selected for storage and information known at the site. The next stage, CO 2 
injection and monitoring, is planned for three to five years of operation depending on source and 
availability of CO 2 at the project sites. Some projects starting into the second stage of the project 
will be undertaking injection operations for large volume injection tests that will last several years 
with extensive monitoring and modeling. A significant volume of CO 2 (1 million metric tons) 
should be injected at two or more sites at a rate of 1 Mte/yr/site. These large-volume injections 
are needed to demonstrate the formations selected for storage are capable and have the capacity to 
store carbon. These injections are also needed for the development of technology that can safely 
and economically store carbon dioxide from coal-based energy systems. 

CO 2 capture projects, awarded through a FY 2009 solicitation, will start and progress the area of 
pre-combustion CO 2 capture including novel concepts, system analysis, bench-scale, and pilot- 
scale projects in an effort to reduce the cost associated with capturing CO 2 for geologic storage. 
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Projects will be started from a Funding Opportunity Announcement (FOA) that looked for 
Innovative and Advanced Technologies and Protocols for MonitoringA^erification/ Accounting 
(MV A), Simulation, and Risk Assessment of Carbon Dioxide (CO2) storage in Geologic 
Formations. This FOA is specifically focused on development of innovative, advanced 
technology and protocols for: ( 1 ) monitoring, verification, and accounting (MVA) of CO2 in 
geologic formations; ( 2 ) simulating the behavior of geologically-stored CO2; and ( 3 ) conducting 
risk assessments associated with geologic CO2 storage activities. Applications submitted in 
response to the FOA will address key challenges with the integration of MVA, Simulation, and 
Risk Assessment of CO2 storage in geologic formations. The specific objectives of the FOA are 
to develop technologies and protocols that will significantly improve our ability to: 


• Monitor the movement of CO2 into, through, and out of the targeted geologic storage area; 

• Verify the location of CO2 that has been placed in geologic storage; 

• Account for the entire quantity of CO2 that has been transported to geologic storage sites; 

• Mathematically simulate the placement, storage, movement, and release of carbon dioxide 
(CO2) into, through, and from geologic formations; and 

• Assess the risks associated with the placement of the CO2 in geologic formations and the 
potential release of CO2 from these formations after it is stored. 

A Funding Opportunity Announcement (FOA) will be planned for geologic storage technologies. 
Technologies are needed to better understand the science behind CO2 flow and reactions in the 
formation rocks and seals; protocols for CO2 field management are necessary to optimize storage 
capacity and injectivity; construction materials, and methods are needed to ensure safe long-term 
storage; and mitigation protocols and technologies are needed to mitigate any risks for CO2 
leakage from storage formations. This funding opportunity announcement will select projects to 
address all of these needs. 


A second funding opportunity announcement will be planned for the beneficial use/reuse of CO2. 
The projects selected from this announcement will identify opportunities that may offer 
opportunities to use CO2 as a building block for fuels, chemicals, or building materials. It is 
expected that a fraction of the CO2 emitted to the atmosphere could be utilized by these industries 
to offset CO2 emissions while providing an economic benefit. 

The goal of DOE research in geologic storage is to develop technologies that safely, permanently, 
and cost effectively store CO2 in geologic formations and monitor its movement and behavior. 
This involves developing an improved understanding of CO2 flow and trapping mechanisms 
within the geologic formations that can support the development of improved and novel 
technologies for site construction, reservoir engineering, and well construction. Experience 
gained from field tests will facilitate the development of Best Practices for site development, 
operations, and closure to ensure that CO2 storage is secure and environmentally acceptable and 
does not impair the geologic integrity of underground formations. Several best practices manuals 
will be initiated or drafted in the different areas of geologic carbon storage. The overall areas 
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include best practices for MV A, site selection, permitting, well construction, risk assessment and 
mitigation strategies, project implementation, public outreach and education, and site closure. 
Participants include: Montana State University, UNDEERC, Univ. of Kansas, Battelle, SRI, 
Southern Company, Univ. of Delaware, MIT, Consol, lEA, Univ. of Illinois, SSEB, New Mexico 
Institute of Mining and Technology, California Energy Commission, NETL, LANL, SNL, LLNL, 
LBNL, PNNL, ORNL, INEEL, BNL, SRNL, TBD. 


In FY 2009, the CSRP Phase 11 completed many of the remaining CO 2 injections, continued 
monitoring, and published results from the geologic storage tests involving CO 2 injection and 
monitoring, verification and accounting (MV A) operations in saline formations, depleted oil and 
gas fields, and unmineable coal seams. Results of all tests were compiled and developed into a 
best management practice manual for estimating site storage capacity, operations, monitoring, 
and closure. This information will be refined from results obtained in the Phase III initiative. 

The large-scale geologic storage projects in Phase III were in various stages of development 
during FY 2009. Injection will be occurred at one of the large-scale geologic storage projects and 
included the procurement of CO 2 and MVA operations to determine the fate of the CO 2 . 
Monitoring operations included geophysical surveys, groundwater, vadose zone, and formation 
water sampling, and atmospheric monitoring. Results were used to update baseline simulation 
models. All NEPA requirements were satisfied for the field projects. Baseline characterization 
was completed at the remaining large-scale field project sites which includes geophysical 
imaging, formation, groundwater, vadose zone, and atmospheric sampling, and simulation 
modeling (geochemical, mechanical, and flow). Underground injection permits and several deep 
injection and 15 monitoring wells were drilled and completed at the field sites during FY 2009. 
Plans for and initial construction of major infrastructure including CO 2 compression equipment, 
pipelines, and injection equipment were initiated at some of the large-scale projects sites. 

The National Carbon Sequestration Database and Geographical Information System 
(NATCARB) continues to transition to NETL and implemented new tools to enhance the 
information and functionality for the system. NATCARB is a relational database and geographic 
information system (GIS) that integrates carbon storage data from the Regional Carbon 
Sequestration Partnership and various other sources provided a national view of the potential of 
geologic carbon storage in the US and Canada. Data from NATCARB was utilized in the first 
update to the Carbon Sequestration Atlas of the United States and Canada. This update will be 
produced and published in FY 2009 based on further refinement of existing data and additional 
more comprehensive data sets. 

The cost of CO 2 capture is a major contributor to the overall costs of CCS; therefore, a Funding 
Opportunity Announcement (FOA) sought projects to reduce the energy and cost associated with 
pre-combustion capture. The work performed by these projects supported the Carbon 
Sequestration program's goals of reducing the cost of energy for geologic storage of CO 2 from 
fossil fuel power plants. Fabrication of a technically and economically viable CO 2 capture system 
based on a polybenzimidazole (PBI) membrane was demonstrated and a plan for blending the 
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A funding opportunity announcement (FOA) specifically focused on projects for Innovative and 
Advanced Technologies and Protocols for MonitoringA/erification/Accounting (MVA), 
Simulation, and Risk Assessment of Carbon Dioxide (CO 2 ) Storage in Geologic Formations was 
initiated. These efforts increased understanding and verified the movement of CO 2 in the 
subsurface. Participants include: Montana State University, UNDEERC, Univ. of Kansas, 
Battelle, SRI, Southern Company, Univ. of Delaware, MIT, Consol, lEA, Univ. of Illinois, SSEB, 
New Mexico Institute of Mining and Technology, California Energy Commission, NETL, LANL, 
SNL, LLNL, LBNL, PNNL. ORNL, INEEL, BNL, SRNL, TBD. 

■ Focus Area for Carbon Sequestration Science 13,608 14,000 10,000 

In FY 201 1, the Geological and Environmental Systems research at NETL will continue its 
applied research in support of Phase III field efforts from the Regional Carbon Sequestration . 
Partnerships (RCSPs). In general, FY 201 1 efforts will focus on continuation of needs in support 
of the six areas emphasized in FY 2010 (capacity/injectivity; seal integrity; geochemical 
processes for monitoring and that could impact groundwater systems; geophysical processes for 
quantitative monitoring; geospatial data management and assessment; multiscale, multiphase 
flow in support of risk assessment). 

Participants include: NETL, West Virginia University, University of Pittsburgh, Carnegie 
Mellon University, Virginia Tech, and The Pennsylvania State University. 

In FY 2010, the Geological and Environmental Systems Focus Area will continue applied 
research in support of Phase III field efforts from the Regional Carbon Sequestration Partnerships 
(RCSPs), including (1) experimental assessments of materials and conditions consistent with 
Phase III tests, (2) initial development of a predictive model for the behavior of wellbores 
exposed to CO 2 and brine under conditions representative of Phase III RCSPs, (3) development 
of an improved representation of coal capacity as a function of coal properties (for use with 
RCSPs to improve assessments of coal bed storage potential), (4) continued development and 
application of a robust science-based framework for site specific risk assessment (coordinated 
with RCSP activities), and (5) continued assessment of C02-water-rock interactions and the 
potential impact on permeability (reservoir integrity) and compositions of subsurface aqueous 
fluids (e.g., groundwater). 

Advanced methods of CO 2 separation offer the potential to reduce the energy used to remove 
CO 2 from existing and future power plants. The Energy System Dynamics and Computational 
and Basic Science Focus Areas are modeling and developing several new techniques to remove 
CO 2 from synthesis gas, including ionic liquid solvents, CO 2 selective membranes based on ionic 
liquids, phase-change polymers that absorb CO 2 , metal-organic framework sorbents, and sorbents 
that enhance hydrogen production. Recently, the focus areas have begun to evaluate novel 
methods to re-use a portion of the CO 2 , with the emphasis on exploiting waste-heat to reduce the 
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CO 2 . This has the potential to reduce the amount of CO 2 from the combustion of fossil fuels. 
Current plans are to select and scale-up various technologies with commercial partners for 
application inFY 2010. Participants include: NETL, West Virginia University, University of 
Pittsburgh, and Carnegie Mellon University. 


In FY 2009, the Geological and Environmental Systems Focus Area performed collaborative 
research with the Regional Partnerships and other partners. Emphasis was placed on geologic 
storage in saline formations as the Regional Partnerships prepared Phase III field projects, but 
some work also improved the assessment of capacity and injectivity for coal beds. 

During FY 2009 a quantitative risk assessment of a Regional Partnership field site was initiated. 
This effort incorporated data from the permanent storage activity and the laboratory/simulation 
effort. The assessment will consist of rating the risks of negative events on a high to low scale. 

The Focus Area determined if a new class of regenerable solid sorbents can be used at IGCC 
conditions. These compounds change phases and subsequently absorb and release CO 2 within a 
small pressure swing, which may provide high-pressure CO 2 separation from coal syngas. 

Also during FY 2009, the Focus Area developed a process design for using ionic liquid as a 
physical solvent for syngas fuel gas applications. Development and scale-up of a membrane using 
an ionic liquid impregnated in a high-temperature substrate also continued Participants include: 
NETL, West Virginia University, University of Pittsburgh, and Carnegie Mellon University. 

■ SBIR/STTR - 4,056 3,765 

In FY 2009, $3,750,000 and $450,000 were transferred to the SBIR and STTR programs 
respectively. The FY 2010 and 201 1 amount shown are an estimate of requirement for the 
continuation of the SBIR and STTR program. 

Fuels 24,300 25,000 12,000 

The Fuels activity helps reduce technological market barriers for the reliable, efficient and 
environmentally fnendly conversion of coal to hydrogen with a goal of $0.90 per kilogram, or 
$6.70/MMBtu (in 2002 dollars) when integrated with advanced coal power systems. It also is a 
major contributor to reaching the Fossil Energy GPRA Unit Program Goal 1 .2.08.00, Near-Zero 
Atmospheric Emissions Coal-Based Electricity and Hydrogen Production. 

Specifically, the activity focuses on developing technologies that will facilitate the production of 
ultra high-purity hydrogen derived from coal for stationary applications. Research will target 
reducing costs specific to production of hydrogen from coal (versus other hydrogen sources), 
delivering high purity hydrogen to electric power generation turbines, and increasing efficiency 
of the coal-based hydrogen systems. No fimding is provided for synthetic (substitute) natural gas 
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production, coal to liquids and other high hydrogen content liquid carriers, on-board (vehicle) 
hydrogen storage, or mobile hydrogen utilization (e.g., vehicle engines). 


■ Hydrogen from Coal Research 19,440 17,800 12,000 

In FY2011, continue support for the bench-scale development of hydrogen separation 
technologies and components capable of performing multiple reactions and separation processes 
(process intensification), including non-precious metal hydrogen separation membranes, 
computational science and systems analysis. Continue with engineering scale development of 
advanced hydrogen separation membranes. Participants include: Worcester Polytechnic 
Institute, Southwest Research Institute, Research Triangle Institute, University of Florida, 
Colorado School of Mines, University of Texas at Dallas, Ceramatec, University of Nevada 
Reno, NETL, KeyLogic Systems, URS Corporation, Booz Allen Hamilton, TBD. 


In FY20I0, continue support for the bench-scale development of hydrogen separation 
membranes and components capable of performing multiple reactions and separation processes 
(process intensification), including computational science and systems analysis. Proceed with 
engineering scale development of advanced hydrogen separation membranes. Perform systems 
analyses to understand and quantify the technical and economic benefits of co-producing 
electricity and fuels such as hydrogen. Participants include: Eltron Research, Inc., Argonne 
National Laboratory, Praxair Corp., NETL, United Technologies Research Corp., Ohio State 
University, Worcester Polytechnic Institute, Southwest Research Institute, Arizona Public 
Services, Oak Ridge National Laboratory, University of Kentucky, Research Triangle Institute, 
University of Florida, Colorado School of Mines, University of Texas at Dallas, Ceramatec, 
University of Nevada Reno, KeyLogic Systems, URS Coiporation, Booz Allen Hamilton, TBD. 

In FY 2009, continue to support Department’s overall Hydrogen Program via development of one 
advanced hydrogen separation module at the engineering scale for evaluation. Activities include: 
1) laboratory-scale development of hydrogen separation membranes, (2) laboratory-scale 
development of components capable of performing multiple reactions and separation processes 
(process intensification), (3) scale-up of one hydrogen/carbon dioxide separation membrane to 
the engineering scale, (4) development of a membrane reactor which combines a water-gas shift 
(WGS) and hydrogen separation in one reactor, and (5) high-speed computation science to 
provide technical foundations for advanced system components associated with production of 
hydrogen from coal. 

Continue to perform systems engineering studies and analyses to determine optimum strategies 
for maturing hydrogen from coal technologies, and to gauge technical performance in advancing 
the state-of-the-art. Participants include: Eltron Research, Inc., Argonne National Laboratory, 
Praxair Corp., NETL, United Technologies Research Corp., Media & Process Technologies, 

Ohio State University, Worcester Polytechnic Institute, Southwest Research Institute, Arizona 
Public Service, ETEC, Research Triangle Institute, Iowa State University, Louisiana State 
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■ Coal and Coal-Biomass to Liquids 4,860 7,200 0 

In FY 201 1, no new work will be initiated. 

In FY 2010, continue systems engineering analyses and computation science activities and 
continue research activities in coal and biomass to liquids processing to gauge technical 
performance and increase knowledge base. Participants include: GE, Idaho National 
Laboratory, Southern Research Institute, TDA Research, Inc., Research Triangle Institute, Iowa 
State University, Louisiana State University, University of Kentucky Center for Applied Energy 
Research, NETL, ANL, ORNL, Key Logic Systems, URS Corporation, Booz Allen Hamilton, TBD.. 

In FY 2009, performed systems engineering analyses and computational science to determine 
optimal strategies for design of coal and biomass to liquids process, gauge technical performance, 
and provide research guidance. Participants include: GE, Southern Research Institute, TDA 
Research, Inc., Research Triangle Institute, Iowa State University, Louisiana State University, 
University of Kentucky Center for Applied Energy Research, NETL, ANL, ORNL, INL, LTI, RDS, 
TMS, TBD. 

■ SBIR/STTR - 658 316 

In FY 2009, $625,000 and $75,000 were transferred to the SBIR and STTR programs 
respectively. The FY 2010 and 201 1 amount shown are an estimate of requirement for the 
continuation of the SBIR and STTR program. 


Fuel Cells 56,376 50,000 50,000 

The objectives of the Fuel Cells activity are to enable the generation of efficient, cost-effective 
electricity from domestic coal with near-zero atmospheric emissions of CO 2 and air pollutants 
(99% CO 2 capture) and minimal use of water in central power generation applications. The 
objectives also include providing the technology base to permit grid-independent distributed 
generation applications. 

■ Innovative Systems Concepts/SECA 56,376 50,000 50,000 

In FY 2011, the Fuel Cells activity will continue to increase reliability of the Solid State Energy 
Conversion Alliance (SECA) fuel cell technology to commercially acceptable levels and initiate 
design and development of 250 kW to 1 MW pilot scale, atmospheric, combined fuel and air 
single module units capable of 50 % HHV efficiency. Continue to develop the technology base 
to permit low, ultra-clean, 55-60 % electrical efficiency coal-fueled and distributed generation 
capable systems. This development will focus on atmospheric, separate fuel and air stream fuel 
cells capable of post fuel cell oxy-combustion to enable 99% carbon capture. Work will be 
initiated on higher-risk pressurized fuel cell operation. This element supports CO 2 capture, water 
reduction, and near-zero atmospheric emissions with FY 2012 to FY 2017 test of multi-MW class 
coal-based fuel cell modules, capable of 99 % CO 2 capture with a minimum 50 percent HHV 
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efficiency, low water consumption and near zero emissions. By FY 2018, this technology will be 
ready for 500 MW class atmospheric > 50% HHV fuel cell systems for integration with high 
efficiency gasification. Pressurized systems, ultimately capable of 60% HHV efficiency when 
integrated with high efficiency gasification follow. Both atmospheric and pressurized systems 
will be economically competitive with current cost-of-electricity and available for demonstration 
in FY 2020. Research and development will proceed to address the key technical issues 
identified by industry and government managers. Participants include: FuelCell Energy/ Versa 
Power (one team), United Technologies/Delphi (one team), Rolls Royce, Siemens Power 
Generation, General Electric, PNNL, ANL, NETL, LBNL, ORNL, and universities and small 
businesses. 


By 2010, the Fuel Cells activity will increase reliability of the Solid State Energy Conversion 
Alliance (SECA) fuel cell technology to commercially acceptable levels and reduce the cost of 
the &el cell power block to $400/kW in 2010 ($2000 baseline); and provide the technology base 
to permit low, ultra-clean, 50 % to 60 % electrical efficiency (when coal-fueled) and 40 % to 50 
% electrical efficiency in distributed generation systems. This element supports CO 2 capture, 
water reduction, and near-zero atmospheric emissions. From FY 20 1 2 to FY 20 1 7, the activity 
will have tested multi-MW class coal-based fuel cell systems, capable of 99 % CO 2 capture with 
a minimum 50 percent EIHV efficiency, low water consumption and near-zero emissions. By FY 
201 8, this technology will be ready for 250 MW class atmospheric fuel cell or pressurized fuel 
cell/turbine systems for integration with high efficiency gasification. These systems, capable of 
50% to 60% HHV efficiency when integrated with high efficiency gasification, will be 
economically comparable to current cost-of-electricity and available for demonstration in FY 
2020. Research and development proceeded to address the key technical issues identified by 
industry and government managers. Participants include: FuelCell Energy/ Versa Power (one 
team), United Technologies/Delphi (one team), Rolls Royce, Siemens Power Generation, General 
Electric, PNNL, ANL, NETL, LBNL, ORNL, and universities and small businesses. 

In FY 2009, the Solid State Energy Conversion Alliance (SECA) continued to develop key 
technology and advances critical to delivering up to 40 MW fuel cell capacities. Four fuel cell 
stacks were validated that demonstrated cost-reduction improvements and scaling features. Work 
continued to complete design and initiate manufacturing for four fuel cell sub-systems 
demonstrating size enlargement and optimization. The cost-reduction and modular scaling 
activities of four SECA Fuel Cell Coal-Based Teams were fully integrated. SECA continued cost- 
reduction activities focused on the $400/kW goal by 2010. Research and development proceeded 
to address the key technical issues identified by industry and government managers. Giving 
careful consideration to high-efficiency coal power plants configurations, activities lead to 
manufacture of up to 15MW. This includes forming teams between existing stack developers and 
industry capable of developing capacity and delivering hardware by FY 2012. The integration of 
a manufacturer and fuel cell stack developer will be accomplished either through a solicitation or 
through normal business practice. Participants include: Siemens Power Group, FuelCell Energy/ 
Versa Power (one team). General Electric, PNNL, ANL, NETL, LBNL, ORNL, SNL, universities 
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and small businesses. Two Industry Teams- TBD. 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


■ SBIR/STTR - 1,317 1,317 

In FY 2009, $1,450,000 and $174,000 were transferred to the SBIR and STTR programs 
respectively. The FY 2010 and 201 1 amount shown are an estimate of requirement for the 
continuation of the SBIR and STTR program. 

Advanced Research 27,389 28,000 47,850 

The Advanced Research activity serves as a bridge between basic and applied research by 
fostering the development and deployment of innovative systems for improving efficiency and 
environmental performance while reducing costs of Advanced Fuels and Power Systems. 

In FY 201 1, a new multi-laboratory carbon capture and storage modeling initiative will be 
initiated through both the Computational Energy Science and the Computational System 
Dynamics line items. This initiative will focus on post-combustion capture, risk assessment, and 
integrated multi-scale physics-based simulations, designed to leveraging existing expertise and 
funding. These three collaborative efforts will accelerate CCS development and will support the 
goal to enable commercial deployment of CCS technologies by 2020. 

• Coal Utilization Science 10,607 10,900 20,800 

* Sensors and Controls Innovations 8,262 8,100 8,000 

Sensors and Controls are an essential and enabling technology for power generation that 
directly contributes to a system’s safe, efficient, and environmentally benign operation. 

In FY 201 1, continue the development of a new classes of sensors that are capable of 
monitoring key parameters in harsh environment conditions of ultra clean fossil energy 
systems and expand the utilization of sensors through the development of artificially 
intelligent sensor networks and advanced process control for near zero emission power plants. 
Projects include fiber-based gas sensors utilizing nanomaterials, micro sensors, and modified 
sapphire fiber sensors. The design and analysis sensor networks for the creation of self 
organizing networks with embedded intelligence will be pursued. The development of model 
based process control for gasification and chemical looping processes will be virtually 
demonstrated. Fundamental, novel, and innovative technologies that directly contribute to the 
environmentally benign utilization of coal will be considered and investigated. Participants 
include: NETL, Alstom, GE, VPI, Siemens, New Mexico Tech, SNL, Ames Lab, andANL. 


In FY 2010, carry out the development of new classes of sensors technology capable of 
monitoring key parameters in harsh environment conditions of coal power systems with near- 
zero atmospheric emissions, including carbon capture. Projects include fiber-based gas 
sensors utilizing nanomaterials, micro sensors, laser based trace chemical sensors, and 
modified sapphire fiber sensors. Support the utilization of sensors with the development of 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


artificially intelligent sensor networks, advanced process controls, and applications of system 
models. Research efforts will include the design and analysis of self organizing sensor 
networks with embedded intelligence (smart sensors). The development of model based 
process control systems for gasification and chemical looping processes will be instituted. 
Fundamental, novel, and innovative technologies that directly contribute to the 
environmentally benign utilization of coal will be considered and investigated. Participants 
include: NETL, Alstom, GE, VPI, Siemens, New Mexico Tech, SNL, Ames Lab, and ANL. 


In FY 2009, continued the development of high-tech sensor networks and integrated control 
systems that improve the efficiency and enhance the reliability and availability of power 
systems. Initiated technology transfer of sensors and evaluate commercial potential of these 
new technologies for coal power systems with near-zero atmospheric emissions, including 
carbon capture. Participants include: NETL, SNL, Ames Lab, Alstom, GE, ANL, VPI, and 
TBD. 


* Computational System Dynamics 2,345 2,800 12,800 

Computational system dynamics will develop the capability to utilize immersive, interactive, 
and distributed visualization technology in the design of next-generation advanced power 
systems like those under development and implements the use of advanced, distributed 
computer aided design tools for virtual design groups and develops system tools that will 
allow the integrated use of information technology in next-generation advanced fossil power 
systems design including carbon capture. The program will also initiate a new multi- 
laboratory carbon capture and storage modeling effort. This initiative will focus on post- 
combustion capture, risk assessment, and integrated multi-scale physics-based simulations, 
designed to leveraging existing expertise and funding. These three collaborative efforts will 
accelerate CCS development and will support the goal to enable commercial deployment of 
CCS technologies by 2020 

In FY 2011, Continue projects that are coupled with the common goal of developing models 
and simulations of near zero emission power plants. Steady state simulations, dynamic 
simulations, the framework that supports the simulations, reduced order model development, 
and multiphase flow model development and validation will be conducted. Integration of the 
co-simulator models with the virtual engineering plant walk-through environment will 
continue. Investigations will be conducted on combustion and gasification chemistry that 
underpins the mechanisms affecting emissions behavior or coal conversion in advanced 
combustion/gasification cycles and use the information for validation purposes. All work is 
intended to lead to a suite of products capable of representing the operation of near zero 
emission power plants, like gasification and oxy-fired combustion, which are based on 
validated models and highly detailed representations of equipment and processes. 
Participants include: Alstom, Techdlmaging, SNL, CMU, Fluent, University of Colorado, 
Ames Lab, ORNL, and TBD. 
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(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


In FY 2010, continue projects focused on steady state and dynamic simulations along with the 
framework that supports those simulations. Investigations of basic combustion and 
gasification chemistry will be conducted to determine mechanisms that effect emissions 
behavior or coal under advanced and conventional combustion/gasification and use the 
information for validation purposes and advanced control system development. All work is 
intended to lead to a suite of products capable of controlling the operation of near zero 
emission power plants that are based on validated models and highly detailed representations 
of equipment and processes. Participants include: Alstom, Tech4Imaging, SNL, CMU, 
Fluent, University of Colorado, Ames Lab, ORNL, and TBD. 


In FY 2009, integrated co-simulator models with the virtual engineering plant walk-through 
environment models. The computational system dynamics information is used to validate 
combustion/gasification models thereby enabling the use of these integrated modeling and 
simulation packages to aid in the design and evaluation of advanced power systems like those 
under development for carbon capture demonstrations. Participants include: SNL, CMU, 
Ansys, Fluent, University of Colorado, Ames Lab, and TBD. 


■ High Performance Materials 7,519 9,100 9,100 

• High Temperature Materials Research 3,791 4,183 4,300 

In FY 201 1, continue development and evaluation of stmctural alloys to significantly 
improve the performance of the high temperature materials and components needed for 
advanced combined cycle and advanced coal combustion systems. The target minimum 
sustained temperature for which substrate materials of advanced hydrogen and oxy-fuel 
turbine blades will have to be able to operate is 1 175 “C. Continue the development of 
economical techniques for processing oxide dispersion strengthened materials. Develop 
joining technologies for materials used in advanced high efficiency, low-emission fossil 
energy conversion systems. Increase utilization of computational methodologies, such as 
computer generated phase diagrams, to reduce the time required to develop new alloys for 
high temperature applications. Continue to evaluate material performance in oxidizing and 
corrosive atmospheres. Develop nondestructive evaluation techniques that will assess the 
performance of components both prior to installation and also in-situ. Continue investigation 
of corrosion performance of materials in CO 2 and in steam-COa environments pertinent to 
carbon emission reduction and CCS systems through measurement of the growth rate of 
oxide scale. This work will provide the fundamental information on structural and functional 
materials that will need to be used in advanced high temperature, low-emission, and high- 
efficiency energy systems utilizing fossil fuels. Participants include: ANL, INEEL, NETL 
and ORNL, PNNL, and Ames Lab. 

In FY 2010, continue development and evaluation of structural alloys to significantly 
improve the performance of the high temperature materials and components needed for 
advanced combined cycle and advanced coal combustion systems. For example, substrate 
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materials of advanced hydrogen and oxy-fiiel turbine blades will have to be able to survive at 
sustained temperatures of at least 1 175 “C. Develop economical techniques for processing 
oxide dispersion strengthened materials. Develop joining technologies for materials used in 
advanced high efficiency, low-emission fossil energy conversion systems. Utilize 
computational methodologies, such as computer generated phase diagrams, to reduce the time 
required to develop new alloys for high temperature applications. Continue to evaluate 
material performance in oxidizing and corrosive atmospheres. Develop nondestructive 
evaluation techniques that will assess the performance of components both prior to 
installation and also in-situ. Investigate corrosion performance of materials in CO 2 and in 
steam-C02 environments pertinent to carbon emission reduction and CCS systems through 
measurement of the growth rate of oxide scale. This work will provide the fundamental 
information on structural and functional materials that will need to be used in advanced high 
temperature, low-emission, and high-efficiency energy systems utilizing fossil fuels. 
Participants include: ANL, INEEL, NETL and ORNL, PNNL, and Ames Lab. 


In FY 2009, continued development and evaluation of structural alloys for improved 
performance of high temperature alloys and components in advanced coal combustion 
systems. Developed a multi-stage process that can be used for alloy selection for high 
temperature applications. Evaluated material performance in oxidizing and corrosive 
atmospheres to provide fundamental information on structural and functional materials that 
can be used in advanced high temperature, low-emission, and high-efficiency energy systems 
utilizing fossil fuels. Developed nondestructive evaluation techniques that can assess the 
performance of high-temperature gas separation membranes, and thermal barrier coating for 
turbines. Determined the corrosion performance of structural and gas turbine alloys that are 
pertinent to advanced steam cycle, oxy-fuel combustion, and enriched/pure oxygen 
combustion systems. Emphasis was placed on the corrosion performance of materials in CO 2 
and in steam-COa environments pertinent to carbon emission reduction and CCS systems. 
Participants include: ANL, INEEL, NETL, ORNL, and Ames Lab. 


• Materials for Ultrasupercritical and other 
Advanced Fossil Energy Power Generation 

Systems 3,728 4,917 4,800 

In FY 2011, continue development of materials that can be used in an advanced 
ultrasupercritical pulverized coal-fired power generation plant. Continue long-term testing 
and analysis of samples to determine material performance in the extreme environments of 
ultrasupercritical power plants. Continue exploration of cast versions of wrought alloys for 
turbine casings and other large components as a cost saving technology enabling opportunity 
and development of heat treatment conditions to optimize microstructural stability and 
mechanical properties of steam turbine materials. Increase research to determine the 
materials requirements of oxy-fuel combustion processes that produce CO 2 as a more 
concentrated stream in the flue gas that is easier to capture. 
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Efforts in molecular- and microsfructural-scale modeling of high-temperature alloys, with 
experimental verification will also be increased. This is to reduce the time to develop new 
materials for high temperature applications in energy systems through the synergy resulting 
from combining both modeling and experimental efforts. Participants include: ORNL, Energy 
Industries of Ohio, and NETL. 


In FY 2010, continue development of very high temperature materials for fireside and 
steamside ultrasupercritical (USC) boiler steam conditions and ultrasupercritical steam 
turbine applications. Continue long-term testing and analysis of samples to determine 
material performance in the extreme environments of ultrasupercritical power plants. Explore 
the use of cast versions of wrought alloys for turbine casings and other large components as a 
cost saving technology enabling opportunity. Casting methods and optimized chemistry for 
materials will be investigated to ensure that the required properties are achieved. Develop 
heat treatment conditions to optimize microstructural stability and mechanical properties of 
steam turbine materials. Increase research on oxy-fuel combustion processes that produce 
CO 2 as a more concentrated stream in the flue gas that is easier to capture. 

Efforts in molecular- and microstructural-scale modeling of high-temperature alloys, with 
experimental verification will be undertaken. This is to reduce the time to develop new 
materials for high temperature applications in energy systems through the synergy resulting 
from combining both modeling and experimental efforts. Participants include: ORNL, Energy 
Industries of Ohio, and NETL. 

In FY 2009, developed materials for fireside and steamside ultrasupercritical (USC) boiler 
steam conditions and ultrasupercritical steam turbine applications. This development effort 
was a priority for efforts to commercialize higher efficiency USC power plants. Weldability 
of rotors, resistance to oxidation, exfoliation of the oxides, and solid-particle erosion are key 
constraints to achieving USC turbine temperature/pressure steam conditions. Heat treatment 
conditions were developed to optimize microstructural stability and mechanical properties of 
steam turbine materials. Oxy-fuel combustion processes to produce CO 2 as a more 
concentrated stream in the flue gas that is easier to capture also continued, 

The program explored the use of cast versions of wrought alloys for turbine casings and other 
large components as a cost savings/technology enabling opportunity. Efforts in molecular- 
and microstructural-scale modeling of high-temperature alloys, with experimental verification 
continued. The purpose of this work was to reduce the time to develop new materials for high 
temperature applications in energy systems through the synergy that results from combined 
modeling and experimental efforts. Participants include: ORNL, Energy Industries of Ohio, 
B&W, EPRI, NETL, and PNNL. 


■ Biomimetics 


0 50 0 
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In FY 201 1, no new work will be initiated. 


(dollars in thousands) 


FY 2009 


FY 2010 


FY 201 1 


In FY 2010, this program will investigate options for biological methods and systems found in 
nature to design advanced engineering systems and modem technology with the goal of reducing 
and mitigating processing emissions and effluents from advanced coal power systems. 
Participants include: NETL and TBD. 

• International Program Support 776 700 700 

In FY 2011, continue funding the activity of the International Energy Agency Clean Coal Center 
(lEACCC). Enhance the competitiveness and adoption of US environmental technology in 
China and utilize specific initiatives to protect local and global environments through the use of 
U.S. Clean Coal Technologies in targeted countries. Continue support of Fossil Energy’s 
commitment to the International Energy Agency (lEA) program effort. Preserve and enhance 
active relationships with national and international organizations. Focus on expanding cleaner 
energy technology power systems activities globally. Determine opportunities for cleaner power 
systems and clean fuels from coal in targeted countries. 


In FY 2010, create US jobs by working with international organizations to facilitate exporting of 
U.S. climate technology and energy services to the developing world. Continue the momentum 
for carbon capture and storage (CCS) in multilateral organizations including International Energy 
Agency lEA), United Nations, World Energy Council (WEC), and the Carbon Sequestration 
Leadership Fomm and bilaterals with key countries such as China and India. 


Generate international support for CCS and work with the WEC to mitigate climate change. 
Ensure that U.S. policy is reflected in lEA support for G8 initiatives on highly efficient coal-fired 
power generation and CCS technology. Provide global outreach on advanced coal technology 
and CCS for climate change mitigation and energy security in multilateral forums including: The 
lEA, United Nations, WEC, and bilaterals with key countries such as China and India. 


In FY 2009, provided global outreach on advanced coal technology for climate change mitigation 
and energy security. Ensured that U.S. policy was reflected in lEA support for G8 initiatives on 
highly efficient coal-fired power generation and carbon capture and storage technology. Work 
with the World Energy Council to promote the uptake of CCS. 

• Environmental Activities 700 450 450 

In FY 201 1, continue analysis of issues associated with air and water quality, solid waste 
disposal, and global climate change. Participants include: ANL, ICF, TMS, ORNL, LANL, and 
PNNL. 


In FY 2010, continue analysis of issues associated with air and water quality, solid waste 
disposal, and global climate change. Participants include: ANL, ICF, TMS, ORNL, LANL, and 
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FY2010 


FY2011 


In FY 2009, continue analysis of issues associated with air and water quality, solid waste 
disposal, and global climate change. Participants include: ANL, ICF, TMS, ORNL, LANL, and 
PNNL. 


• Technical and Economic Analyses 900 500 500 

In FY 2011, continue studies supporting multi-year planning FE strategy and program 
formulation; conduct studies on issues that crosscut FE programs including strategic benefits of 
and new markets for fossil fuel technology. Continue to conduct critical studies to identify major 
challenges, technologies, and advanced concepts that are applicable to fossil energy systems, and 
have the potential to improve their efficiency, cost, and/or environmental performance. 
Participants include: ANL, ICF, EIA, Resource Dynamics, and TMS. 

In FY 2010, continue studies supporting multi-year planning FE strategy and program 
formulation; conduct studies on issues that crosscut FE programs including strategic benefits of 
and new markets for fossil fuel technology. Continue to conduct critical studies to identify major 
challenges, technologies, and advanced concepts that are applicable to fossil energy systems, and 
have the potential to improve their efficiency, cost, and/or environmental performance. 
Participants include: ANL, ICF, EIA, Resource Dynamics, and TMS. 

In FY 2009, continued studies supporting multi-year planning FE strategy and program 
formulation; conducted studies on issues that crosscut FE programs including strategic benefits of 
and new markets for fossil fuel technology. Participants include: ANL, ICF, EIA, Resource 
Dynamics, and TMS. 

• Coal Technology Export 750 650 650 

In FY 2011, continue creating US jobs by working with international organizations to facilitate 
exporting of U.S. climate technology and energy services to the developing world. Continue the 
momentum for carbon capture and storage (CCS) in multilateral organizations including 
International Energy Agency lEA), United Nations, World Energy Council (WEC), and the 
Carbon Sequestration Leadership Forum and bilaterals with key countries such as China and 
India. Generate international support for CCS and work with the WEC to mitigate climate 
change. Ensure that U.S. policy is reflected in lEA support for G8 initiatives on highly efficient 
coal-fired power generation and CCS technology. Provide global outreach on advanced clean 
coal technology and CCS for climate change mitigation and energy security in multilateral 
forums including: The lEA, United Nations, WEC, and bilaterals with key countries such as 
China and India. 

In FY 2010, continue funding the activity of the International Energy Agency Clean Coal Center 
(lEACCC). This activity is a significant and highly-visible international initiative to advance coal 
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technologies and carbon capture and storage (CCS) as a means to mitigate climate change. 
Promote the deployment of CCS technologies worldwide. Enhance the competitiveness and 
adoption of US environmental technology in China and utilize specific initiatives to protect local 
and global environments through the use of U.S. Clean Coal Technologies in targeted countries. 


Continue support of Fossil Energy’s commitment to the International Energy Agency (lEA) 
program effort. Provide leadership, direction, cooperation and coordination of office activities 
with other Federal agencies, state and local governments, energy trade associations, and the 
energy industry. Preserve and enhance active relationships with national and international 
organizations. Focus on expanding cleaner energy technology power systems activities in 
Southern and Western regional African countries, the Pacific Rim, South Asia/Near East, and the 
Western Hemisphere. Determine opportunities for cleaner power systems and clean fuels from 
coal in targeted countries. Participants to be determined. 


In FY 2009, ensured that U.S. policy is reflected in the implementation of G8 initiatives 
regarding Near-term opportunities for CCS. The subactivity is designed to enhance the 
competitiveness and adoption of U.S. Clean Energy and Environmental Technology in China and 
utilize specific APP initiatives to protect local and global environments through the use of U.S. 
Clean Coal Technologies in targeted countries; and continued funding the activity of the 
lEACCC. This activity is a significant and highly-visible international initiative to advance coal 
technologies. 


• Focus Area for Computational Energy Science 3,000 2,400 12,400 

Computational Energy Science develops science-based models of the physical phenomenon 
occurring in fossil fuel conversion processes and develops multi-scale, multi-physics simulation 
capabilities that couple fluid flow, heat and mass transfer, and complex chemical reactions 
for optimizing the design and operation of fuel cells, heat engines, combustors, gasifiers, 
chemical reactors, and other important unit processes in advanced power generation systems. The 
program will also initiate a new multi-laboratory carbon capture and storage modeling effort. 

This initiative will focus on post-combustion capture, risk assessment, and integrated multi-scale 
physics-based simulations, designed to leveraging existing expertise and funding. These three 
collaborative efforts will accelerate CCS development and will support the goal to enable 
commercial deployment of CCS technologies by 2020 

In FY 2011, Continue development of device scale, systems, multiphase flow models and 
visualization. Continue the virtual simulations capability to model the performance of advanced 
zero emission power plants using mathematical computations simulations and computer based 
models; Develop and apply next generation multiphase flow models (MFIX) for complex 
dynamic analysis of energy conversion and emission control devices. Continue development and 
integration of the Advanced Process Engineering Co-Simulator (APECS) with the ANSYS 
Engineering Knowledge Manager (EKM) and Virtual Engineering Suite (VE-Suite) software. 
Apply APECS with EKM and VE-Suite to the high-fidelity virtual design, analysis, and 
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optimization of advanced energy plants with carbon capture. Continue to support activities at the 
Supercomputing Consortium (SCr) for advanced simulations by providing high performance 
computing internet access and visualization. Participants include: NETL, CMU, West Virginia 
University, State of West Virginia, Penn. Supercomputing Center and University of Pittsburgh. 


In FY 2010, continue development of advanced modeling and simulation capability to optimize 
the design and operation of advanced zero emission power plants; develop and apply next 
generation multiphase flow models (MFIX) for complex dynamic analysis of energy conversion 
and emission control devices. Continue development and application of the Advanced Process 
Engineering Co-Simulator (APECS) to better understand and optimize the plant-wide 
performance of next-generation power generation systems, including carbon capture. Participants 
include: NETL, CMU, West Virginia University, State of West Virginia, Penn. Supercomputing 
Center and University of Pittsburgh. 

In FY 2009, continued the development and application of next-generation modeling capabilities 
for fossil energy applications: the capability for describing particle size distribution, typically 
found in fossil fuel reactors, was developed in multi-phase flow with interphase exchanges code. 
Continue development and application of the Advanced Process Engineering Co-Simulator 

(APECS). Participants include: NETL, CMU, West Virginia University, State of West Virginia, 
Penn. Supercomputing Center and University of Pittsburgh. 

■ University Coal Research 2,345 2,400 2,400 

In FY 201 1, the University Coal Research (UCR) Program will continue to support grants at U.S. 
colleges and universities by emphasizing longer-term research for achieving Fossil Energy’s 
strategic objectives. Key research areas that will be supported include advanced power systems 
including near-zero emission power plants; hydrogen from coal; global climate change; 
development of advanced high performance materials, sensors and controls; fuel cells; and the 
development of advanced coal systems. Advanced coal systems include ultra-clean energy plants 
that could co-produce electric power, fuels, chemicals and other high-value products from coal. 

Its key goals are the near-zero release of emissions, including greenhouse gases such as carbon 
dioxide, by the year 2015 along with substantial increases in energy conversion efficiency when 
utilizing our Nation's abundant coal resources. The program will continue to solicit applications 
submitted from individual universities. Selected projects will be eligible for funding of 
approximately $300,000 for a three-year period. About six or seven competitively selected grants 
are anticipated to be awarded. Each participating university will be required to provide at least 
one outstanding student with grant support. 

In FY 2010, the University Coal Research (UCR) Program plans to continue to support grants at 
U.S. colleges and universities by emphasizing longer-term research for achieving Fossil Energy’s 
strategic objectives. Key research areas supported include advanced power systems including 
near-zero emission power plants; hydrogen from coal; global climate change; development of 
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advanced materials, sensors and controls; fuel cells; and the technological development of 
Advanced Coal Systems. Advanced Coal Systems include ultra-clean energy plants that could 
co-produce electric power, fuels, chemicals and other high-value products from coal. Its key 
goals are the near-zero release of emissions, including greenhouse gases such as carbon dioxide, 
by the year 2015, along with substantial increases in energy conversion effrciency for using our 
Nation's abundant coal resources. The program will continue to solicit applications submitted 
from individual universities. Selected projects will be eligible for funding of approximately 
$300,000 for a three-year period. Six to seven competitively selected grants are anticipated to be 
awarded. Each participating imiversity will be required to provide at least one outstanding student 
with grant support. 


In FY 2009, the University Coal Research (UCR) Program awarded six grants. Each 
participating university was required to provide at least one student with grant support. Allocated 
funding was also used to reduce existing commitments which would facilitate the support of 
additional grants and students in FY 2010 over those possible in FY 2009. 


■ HBCUs, Education and Training 790 850 850 

The Historical Black Colleges and Universities (HBCU) and other minority institutions (OMI) 
education and training program awards research grants to HBCUs and OMIs which emphasize 
longer-term research for achieving Fossil Energy’s strategic objectives. Research proposals can 
span virtually the entire spectrum of fossil fuel topics, from advanced ways to use coal cleanly to 
new methods for recovering and processing oil and natural gas, and innovations in fuel cell 
technology. Recently, the focus has been on sensors and controls; computational energy sciences; 
and advanced materials for power generation and for hydrogen separation and storage. Funding 
will be used to conduct Fossil Energy research activities at these institutions and to support an 
HBCU/OMI annual technology transfer symposium. Participants are determined by an open 
financial opportunity announcement on research topics that are of highest priority to Fossil 
Energy’s programs. 

In FY 201 1, about four awards are expected to be made. The maximum grant value is limited to 

$ 200 , 000 . 

In FY 2010, three awards are expected to be made and one existing obligation will be completely 
funded. The maximum grant value is limited to $200,000. 

In FY 2009, four awards were made. The maximum grant value was limited to $200,000. 


• SBIR/STTR 


612 873 
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In FY 2009, $546,000 and $65,000 were transferred to the SBIR and STTR programs 
respectively. The FY 2010 and 201 1 amount shown are an estimate of requirement for the 
continuation of the SBIR and STTR program. 


Total, Fuels and Power Systems 


393,090 404,000 403,850 
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Explanation of Changes 


Innovations for Existing Plants 

■ Capture and Storage 

The increase in CO 2 capture R&D funding reflects the programmatic priority to 
focus on the continued development of advanced post-combustion capture 
technologies, 

■ Water Management 

No new work will be initiated. Funding is redirected and prioritized for pilot-scale 
post-combustion carbon capmre technologies. 

■ Air Toxics (Mercury) 

No new work will be initiated. Funding is redirected and prioritized for pilot-scale 
post-combustion carbon capture technologies. 

Total, Innovations for Existing Plants 

Advanced Integrated Gasification Combined Cycle 

■ Gasification Systems Technology 

Construction of the 600-ton/day coal feed pump will be completed in FY2010. The 
program will complete a detailed report based on site characterization and 
environmental assessments completed in FY2010 for the 50 MWe high temperature 
test unit. A novel syngas chemical looping project for hydrogen production and 
carbon dioxide capture will be suspended. 

■ Systems Analysis / Product Integration 

A reduction in the number of active projects will require marginally less funding 
for engineering analyses and program support.. 

Total, Advanced Integrated Gasification Combined Cycle 
Advanced Turbines 

■ Hydrogen Turbines 

The program will prioritize projects within phase II (Component Testing) work 
scope for the two hydrogen turbine projects. Scope reduction will be managed 
according to component development priorities and will not negatively impact the 
program’s ability to meet Advanced Turbine performance goals. 

Total, Advanced Turbines 
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FY2011 vs, 
FY2010 

+18,827 

-3,882 

-1,942 

+13,000 

-7,600 

-400 

- 8,000 

- 1,000 

- 1,000 
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Carbon Sequestration 

■ Greenhouse Gas Control 

Due to a programmatic prioritization of post-combustion carbon capture 
technologies, less funding is requested for pre-combustion carbon capture 
technologies. The program plans to achieve the pre-combustion performance target 
two years later than previously projected. 

■ Focus Area for Carbon Sequestration Science 

The program will focus efforts on geologic storage of carbon dioxide. Less 
funding is requested for non-geologic storage activities. 

Total, Carbon Sequestration 
Fuels 

■ Hydrogen from Coal 

The program will focus laboratory and early engineering design studies of 
hydrogen production modules on applications to advanced coal-fueled facilities that 
produce and utilize hydrogen for electricity generation. Research of the production 
of hydrogen for use in the transportation sector is phased-out, 

■ Coal and Coal-Biomass to Liquids 

No new work will be initiated. The program will eliminate coal and coal-biomass 
to liquid research and development activities. 

Total, Fuels 
Advanced Research 

■ Coal Utilization Science - Sensors and Controls 

Funding for multiple projects focused on advanced sensors and controls will be re- 
scoped, 

■ Coal Utilization Science - Computational System Dynamics 

The increase in funding supports high priority computational studies that will focus 
on the scale up of promising backend CO2 capture through computational analyses 
along with other laboratory participants. 

■ Bioprocessing of Coal 

All projects involving biomimetics will be suspended, 

■ Focus Area for Computational Energy Science 

The increase in funding will support modeling of geologic CO2 storage and 
reservoir plumes and the development of a scientific basis to allow successful 
modeling and simulation of reservoir integrity. Additional modeling efforts to 
quantify and reduce uncertainties and address issues associated with CO2 in the 
reservoir will be developed. 

Total, Advanced Research 


Fossil Energy Research and Development/ 

Coal/Fuels and Power Systems FY 2011 Congressional Budget 

Page 698 
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- 4,000 

- 11,000 

- 5,800 

- 7,200 

- 13,000 

-100 

+ 10,000 

-50 

+10,000 

+ 19,850 
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Total Funding Change, Fuels and Power Systems 


-150 
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Natural Gas Technologies 
Funding Profile by Subprogram 



FY2009 

Current 

Appropriation 

FY2009 

Current 
Recovery Act 
Appropriation 

Fy2010 

Current 

Appropriation 

FY201I 

Request 

Natural Gas Technologies 





Natural Gas 

Technologies 

19,440 

0 

17,833 

0 

Total, Natural Gas 
Technologies 

19,440 

0 

17,833 

0 


Mission 

The Natural Gas Technologies Program developed scientific information and advanced technologies to 
increase environmentally responsible supplies of natural gas (both in North America and around the 
world) through research and development (R&D). 

Background 

Consistent with Administration policy to phase out fossil fuel subsidies, the program is requesting no 
funding in FY 2011. 

Annual Performance Results and Targets 

No activity is proposed in Natural Gas Technologies program in FY 2011. 
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Means and Strategies 

The natural gas program conducted research at national laboratories, universities and in partnership with 
industry, federal and state agencies, and foreign scientists through bilateral agreements in order to reach 
its previous goals. No new funds are requested for FY 201 1 initiatives. 


Validation and Verification 

To validate and verify program performance, FE has conducted various internal and external reviews 
and audits. FE’s programmatic activities are subject to continuing review by the Congress, the General 
Accounting Office, and the Department’s Inspector General. Additionally, FE Headquarters senior 
management and Field managers conduct quarterly, in-depth reviews of cost, schedule, and scope to 
ensure research projects are on-track and within budget. The gas hydrate program has a Federal 
Advisory Committee, which oversees the efforts. Every five years the National Academy of Science is 
asked to assess the progress and make recommendations on future activities of the gas hydrate program. 
The most recent report was delivered to Congress on January 29, 201 0, An active interagency 
coordination team assures synergy and avoids redundancy between various federal efforts in gas 
hydrates R&D. The Department of Energy will ensure that these internal and reviews and audits 
continue to inform and guide methane hydrates research activities in the Office of Science. 

Planned Program Evaluation: The Office of Oil and Natural Gas annually performs an internal review 
of the R&D portfolio as an integral part of annual budget preparation. Projects are evaluated 
periodically at contractor review conferences and as part of road-mapping workshops to determine R&D 
gaps. The National Energy Technology Laboratory (NETL) individually monitors projects with status 
and major milestone reporting documented in a NETL project database. No new funds are requested for 
FY2011 initiatives. 
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Natural Gas Technologies 
Funding Schedule by Activity 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Natural Gas Technologies 




Gas Hydrates Technologies 

14,580 

15,000 

0 

Effective Environmental Protection 

4,860 

2,833 

0 

SBIR/STTR (non-add) 

(560) 

(469) 

(0) 

Total, Natural Gas Technologies 

19,440 

17,833 

0 


Description 

The Natural Gas Technologies program has focused on science and technology to find and produce gas 
hydrates, mitigate any environmental impact of production, and to understand their role in nature. 
Support for Natiual Gas R&D will be completed in FY 2010. In FY 201 1 , the Office of Basic Energy 
Sciences will initiate a new research program in gas hydrates. 

Consistent with Administration policy to phase out fossil fuel subsidies, the program is requesting no 
funding in FY 2011. 


Detailed Justification 


(dollars in thousands) 

FY2009 I FY2010 I FY2011 


Gas Hydrates 14,580 15,000 0 

In FY 201 1, No activity is proposed in Natural Gas R&D. Fundamental research on the role of gas 
hydrates in the global carbon cycle will be conducted in the Office of Science. 

FY 2010, initiate long-term tests of multiple Arctic production technologies including CO 2 
sequestration and conduct supporting laboratory studies and numerical modeling. These tests will 
determine potential flow rates and volumes that impact the economics of methane hydrate production 
utilizing vertical and horizontal wells, CO 2 injection, and thermal and mechanical stimulation. 
Conduct geological/geophysical prospecting and evaluation of data recovered in FY 2009 to identify 
locations for potential FY 2010 drilling and coring in the Gulf of Mexico. Conduct field tests of a 
new pressure-coring system. Initiate planning for offshore expeditions outside the Gulf of Mexico. 
Expand research into the environmental impacts of potential production, including geomechanical and 
subsidence issues, methane release, and water production issues. Participants -will include: Chevron 
JIP, BPXA, ConocoPhillips, USGS, NETL, National Labs, Rice University, Georgia Tech, U Texas, 
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^ (dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Scripps Institute, UCSB, UAF, V. Chicago, and TBD. 

In FY 2009, drilled and logged multiple Gulf of Mexico locations with interpreted high 
concentrations of gas hydrate in potentially producible reservoir settings. Continued development of 
Alaska North Slope production test options. Evaluated the feasibility of injecting CO 2 for methane 
production and CO 2 sequestration. Conducted laboratory studies to characterize the properties of gas 
hydrate-bearing sediments. Studied the role of gas hydrate in the global carbon cycle. Participants 
include: Chevron JIP, BPXA, WVU, Univ. Alaska, UC-SB, Oregon State Univ., NETL, National Labs 
, ConocoPhillips, USGS, WVU, NETL, National Labs, Rice, Georgia Tech, MIT, U Texas, Scripps 
Institute, UCSB, UAF, and U. Chicago. 


Effective Environmental Protection 4,860 2,833 0 

No new activity in FY 2011. 

In FY 2010 the program will complete environmental science and technology development projects. 
Participants include: Clemson Univ., ALL Consulting, Univ. Alaska Fairbanks, Ground Water 
Protection Council, National Lab 's, and TBD. 

In FY 2009, the program continued funding environmental science and technology development 
associated with natural gas production including produced water management, produced water 
beneficial use, and water disposal regulation. Program was developing decision tools, analytical 
models, and water resources management tools and techniques to aid in natural gas development. 
Participants include: Clemson Univ., ALL Consulting, Univ. Alaska Fairbanks, National Lab 's, and 
TBD. 

SBIR/STTR (non-add) (560) (469) (0) 

In FY 2009, $500,000 and $60,000 were transferred to the SBIR and STTR programs, respectively. 

In FY 2010, $513,000 is expected to be provided for SBIR and STTR. 


Total, Natural Gas Technology 


19,440 17,833 0 


Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($000) 

Natural Gas Technology 
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• Consistent with Administration policy to phase out fossil fuel subsidies, the 


program is requesting no funding in FY 20 1 1 . - 1 7,833 

Total Funding Change, Natural Gas Technology -17,833 


Fossil Energy Research and Development/ 

Natural Gas Technologies Page 705 FY 2011 Congressional Budget 


54928A 


3/15/2010 




1597 


Oil Technology 

Funding Profile by Subprogram 


Petroleum - Oil Technology 

Petroleum - Oil Technology .... 

Total, Petroleum - Oil Technology 

Mission 

The Oil Technology Program developed technology and policy options to resolve the environmental, 
supply, and reliability constraints of producing oil resources. 


FY2009 

FY 2009 

Cuirent 

FY2010 


Current 

Recovery Act 

Current 

FY 2011 

Appropriation 

Appropriation 

Appropriation 

Request 

4,860 

0 

0 

0 


4,860 0 0 0 


Background 

Consistent with Administration policy to phase out fossil fuel subsidies, the program is requesting no 
funding in FY 201 1. 

Annual Performance Results and Targets 

No activity is proposed in the Oil Technologies program in FY 2010, FY 201 1 or following years. 
Means and Strategies 

No activity is proposed in FY 2010 or FY 201 1 . 

Validation and Verification 

To validate and verify program performance, FE has conducted various internal and external reviews 
and audits. FE’s programmatic activities were subject to continuing review by the Congress, the General 
Accounting Office, and the Department’s Inspector General. FE Headquarters senior management and 
Field managers continue to conduct quarterly, in-depth reviews of cost, schedule, and scope to ensure 
projects are on-track and within budget. Internal and external reviews and audits will inform the 
effective completion of existing projects. No new projects will be initiated in FY201 1 . 


Planned Program Evaluation: The Office of Oil and Natural Gas annually performs an internal review 
of the R&D portfolio as an integral part of annual budget preparation. Projects are evaluated 
periodically at contractor review conferences and as part of road-mapping workshops to determine R&D 
gaps. National Energy Technology Laboratory (NETL) technology managers individually monitor 
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projects with status and major milestone reporting documented in a NETL project database. No new 
projects will be initiated in FY201 1 . 


Oil Technology 
Funding Schedule by Activity 


(dollars in thousands) 


FY 2009 

FY 2010 

FY20n 


Oil Technology 




Exploration and Production 

4,860 

0 

0 

SBIR/STTR 

140 

0 

0 

Total, Oil Technology 

5,000 

0 

0 


Background 

In FY 2009 this subprogram implemented a policy and technology research and development program 
to resolve the environmental, supply, and reliability constraints of producing oil resources. 

Consistent with Administration policy to phase out fossil fuel subsidies, the program is requesting no 
funding in FY 2011. 


Detailed Justification 


(dollars in thousands) 

I FY2009 I FY2010 | FY2011 


Exploration and Production 4,860 0 0 

No activity in FY 2011. 

No activity in FY 2010. 

In FY 2009, this subprogram for technology solutions focused on risk based data management, low 
impact environmental technologies, marginal wells, and enhanced oil recovery. Participants include: 
Ground Water Protection Council, Lumedyne, Colorado School of Mines, University of Kansas, 
Stripper Well consortium. University of North Dakota, University of Illinois, National Labs, NETL, 
and TBD. 

SBIR/STTR (non-add) (140) 0 0 
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(dollars in thousands) 

I FY2009 I FY 2010 | FY 2 oTT 

In FY 2009, $125,000 and $15,000 was transferred to the SBIR and STTR programs, respectively. 


Total, Oil Technology 5,000 0 0 

Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 


Oil Technology 

• No change 0 

Total Funding Change, Oil Technology 0 
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Unconventional Fossil Energy Technologies 
Funding Profile by Subprogram 



FY 2009 Current 
Appropriation 

FY 2009 Current ; 
Recovery Act | 
Appropriation 

FY 2010 Ciurent 
Appropriation 

FY 2011 
Request 

Unconventional Fossil Energy 
Technologies 





Unconventional Fossil Energy 
Technologies 

0 

0 

20,000 

0 

Total, Unconventional Fossil Energy 
Technologies 

0 

0 

20,000 

0 


Mission 

In FY 2010 Congress recommended the establishment of a new comprehensive program of research, 
development and technology deployment to focus on the development and production of unconventional 
oil, gas and coal resources 

Consistent with Administration policy to phase out fossil fuel subsidies, the program is requesting no 
funding in FY 2011. 

Background 

The Unconventional Fossil Energy Technologies is a new program specified by Congress in FY 2010. 
The program will define its Strategic Priorities and GPRA Unit goals as it develops its strategy. 

Annual Performance Results and Targets 

Annual results and targets will be developed for activities funded by FY2010 appropriations. 

Means and Strategies 
No activity is proposed in FY 201 1. 

Validation and Verification 

FE will develop validation and verification activities to review program activities funded by FY 2010 
appropriations. 

Annual Performance Results and Targets 

No activity is proposed in FY 201 1 or following years. 
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Unconventional Fossil Energy Technologies 
Funding Schedule by Activity 


Unconventional Fossil Energy Technologies 
Unconventional Fossil Energy Technologies 
SBIR/STTR 
Total, Oil Technology 


(dollars in thousands) 


FY 2009 

FY2010 

FY2011 

0 

20,000 

0 

0 

(526) 

0 

0 

20,000 

0 


Description 

The Unconventional Fossil Energy Technologies Program will develop a research, development and 
deployment strategy for the development and production of U.S. unconventional oil, natural gas and 
coal resources, including advanced computing applications. 

Consistent with Administration policy to phase out fossil fuel subsidies, the program is requesting no 
funding in FY 2011. 


Detailed Justification 


(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Unconventional Fossil Energy Technologies 

^ 0 20,000 ( 

No activity in FY 201 1. 

In FY 2010 establish a comprehensive research, development and technology deployment strategy to 
increase the domestic production of on-shore unconventional oil, natural gas and coal resources. 
Develop a report, incorporating input from academia and industry outlining the domestic resource 
opportunities as well as technology applications that will be the focus of this effort. Develop for 
advanced computing applications to improve U.S. capacity to produce domestic unconventional oil 
and gas resources and minimize environmental impact by use of high performance computing 
capabilities. A strategy for this work will be developed in collaboration with the DOE Office of 
Science and NNSA’s Advanced Computing and Stimulation program. Participants include: Stripper 
Well Consortium, Ground Water Protection Council, and TBD. 

No activity in FY 2009. 


SBIR/STTR 


0 526 0 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 
In FY 2010, $526,000 is budgeted for the SBIR and STTR programs. 


Total, Unconventional Fossil Energy Technologies 0 20,000 0 

Explanation of Funding Changes 

FY 2011 vs. 
FY2010 
($000) 

Unconventional Fossil Energy Technologies 

• This is a new program funded by Congress in FY 2010. No funding is requested 


in FY 2011. -20,000 

• SBIR, STTR is reduced because no funding is requested in FY 2011. -526 

Total Funding Change, Unconventional Fossil Energy Technologies -20,000 
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Program Direction 
Funding Profile by Category 


Indirect Progr^ Direction 
Headquarters Indirect 
Salaries and Benefits 
Travel 

Support Services 
Other Related Expenses 
Total, Headquarters Indirect 
Full Time Equivalents 

NETL Indirect 

Salaries and Benefits 
Travel 

Support Services 
Other Related Expenses 
Total, NETL Indirect 
Full Time Equivalents 

Total Indirect Program Direction 
Salaries and Benefits 
Travel 

Support Services 
Other Related Expenses 
Total, Indirect Program Direction 
Full Time Equivalents 

NETL Coal Research and Development Direct Program 
Direction 

Salaries and Benefits 
Travel 

Support Services 

Total, NETL Coal Research and Development Direct 
Program Direction 
Full Time Equivalents 


(dollars in thousands/whole FTEs) 


FY2009 

FY2010 

FY 201 1 

17,885 

18,163 

17,460 

750 

1,000 

961 

80 

80 

77 

10,311 

11,688 

11,266 

29,026 

30,931 

29,764 

122 

122 

117 


42,749 

50,600 

42,196 

1,545 

1,673 

1,608 

25,427 

25,000 

24,033 

24,083 

18,990 

18,255 

93,804 

96,263 

86,092 

360 

387 

322 


60,634 

68,763 

59,656 

2,295 

2,673 

2,569 

25,507 

25,080 

24,110 

34,394 

30,678 

29,521 

122,830 

127,194 

115,856 

482 

509 

439 


22,204 

23,025 

28,698 

571 

543 

522 

4,476 

5,319 

5,113 

27,251 

28,887 

34,333 

182 

180 

223 
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(dollars in tfaousands/whole FTEs) 


FY2009 

FY 2010 

FY2011 


Loan Guarantee for Alaska Natural Gas Transportation 

Project® 

Total, Loan Guarantee for Alaska Natural Gas Transportation 
Project 

0 

0 

0 

Full Time Equivalents 

5 

5 

5 

Import/Export Authorization 




Salaries and Benefits 

1,360 

1,360 

1,307 

Travel 

21 

21 

20 

Other Related Expenses 

538 

538 

517 

Total, Import/Export Authorization 

1,919 

1,919 

1,844 

Full Time Equivalents 

14 

14 

13 

Total Program Direction 




Salaries and Benefits 

84,198 

93,148 

89,661 

Travel 

2,887 

3,237 

3,111 

Support Services 

29,983 

30,399 

29,223 

Other Related Expenses 

34,932 

31,216 

30,038 

Total, Program Direction'’ 

152,000 

158,000 

152,033 

Total, Full Time Equivalents 

683 

708 

680 


Mission 

Program Direction and Management Support function provides the Federal staff with resources that 
assist the Office of Fossil Energy in carrying out its goals. These resources are allocated and the costs 
are generated based on the goals, strategic directions, priorities, and plans that have been pre- 
established. 

• The Headquarters staff is responsible for providing overall guidance and direction for the 
program offices. In addition to the Headquarters staff, the NETL performs the day-to-day 
project management functions of the FE programs. NETL is also responsible for developing 
project budgets, implementing procurement plans, and other program and site support activities 
necessary to achieve their program objectives. 

• The NETL staff is also directly associated with conducting in-house research activities for the 


®No funding is requested for this program because existing balances are sufficient to conduct FY 201 1 activities. 

^ NETL was provided $10M for program direction activities as a result of the American Recovery and Reinvestment 
Act (ARRA). 
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Coal Research and Development program (the NETL Coal Research and Development Direct 
Program Direction activity), 

• Alaska Natural Gas Transportation Project - The Loan Guarantee Program administers activities 
authorized in the Alaska Natural Gas Pipeline Act (ANGPA). 

• The Office of Import/Export Authorization manages the regulatory review of natural gas imports 
and exports. The program exercises regulatory oversight of the conversion of existing oil and 
gas-fired power plants, processes exemptions from the statutory provisions of the Power Plant 
and Industrial Fuel Use Act of 1978 (FUA), as amended, and processes certifications of alternate 
fuel capability. 

As stated in the Departmental Strategic Plan, DOE’s Strategic and General Goals will be accomplished 
not only through the efforts of the major program offices in the Department but with additional efforts 
from offices which support the programs in carrying out the mission. Fossil Energy performs functions 
that directly support the mission of the Department. These functions focus on technological 
investigations and research concerning the use of fossil energy substances. 
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Detailed Justification 


(dollars in thousands) 

FY2009 i FY2010 I FY20I1 


Indirect Program Direction 122,830 127,194 115,856 

Headquarters Indirect 29,026 30,931 29,764 

Salaries and Benefits 17,885 18,163 17,460 

The fiuiding supports 1 1 7 FTEs in FY 20 1 1 , 1 22 FTEs in FY 20 1 0 and FY 2009 at Headquarters. 
Headquarters staff is responsible for implementing and communicating DOE policy to the field 
offices, which includes NETL. The staff also sets program objectives, develops program plans, and 
evaluates alternative strategies. In addition, they are responsible for developing budgets, approving 
procurement plans, and overseeing the progress of the activities with regard to the efficient and 
effective use of resources and the associated costs. Federal staff (funded from the program direction 
account) will continue to work toward an orderly termination of the Oil, Gas, and Unconventional 
Fossil Technologies programs in FY 2011. 


Travel 750 1,000 961 

Provide funds for both domestic and international travel in support of Fossil Energy business. Travel 
includes costs and transportation of persons, subsistence of travel, and incidental travel expenses in 
accordance with Federal travel regulations. Enables HQ staff to effectively manage a broad spectmm 
of Fossil Energy projects at geographically dispersed locations, and attend project and program 
reviews. 


Support Services 

• E-Government Initiatives 80 80 77 

The requested funding will provide for the costs associated with Government-wide E-Govemment 
initiatives and all associated business lines. 

Other Related Expenses 10,311 11,688 11,266 

■ Technical and Management Support Services 4,355 4,200 4,068 

Provide for technical and management contractual services that are generic to the entire FE 
program, 

• Computer Systems and Support 1,031 1,040 1,000 

The Headquarters information technology investment includes costs associated with general 
information technology infrastructure support including LAN, internet and intranet networking, 
cyber security, desktop support, televideo, information architecture planning and systems support. 

• Working Capital Fund 4,925 6,448 6,198 

The request provides support to HQ for office space, utilities, building/equipment maintenance, 
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(dollars in thousands) 


FY 2009 


FY 2010 


FY 2011 


mail services, LAN connections, supplies and other services and equipment. Also included is 
FE’s annual contribution for operation and maintenance of the iMANAGE corporate financial 
systems and DOEnet corporate network. 

NETL Indirect 93,804 96,263 86,092 

Salaries and Benefits 42,749 50,600 42,196 

The funding at this level will support 322 FTEs in FY 201 1, 387 FTEs in FY 2010, and 360 in FY 
2009. Activities of the staff include project management, product development, contract 
management, and other activities related to program and administrative activities. The increase in 
staff, in FY 2010, is the result of additional FTEs required to carry out the FE mission and is 
consistent with the approved staffing plan. It is anticipated that 90 NETL FTEs in FY 2009, FY 2010 
and FY 2011 will be paid via reimbursable agreements Ifom other non-recovery fund sources. 
Therefore, the salaries and benefits and the associated FTEs for this reimbursable staff are not 
included in the budget estimate. 

Travel 1,545 1,673 1,608 

Supports travel necessary to conduct Fossil Energy business. Travel includes costs and transportation 
of persons, subsistence of travel, and incidental travel expenses in accordance with Federal travel 
regulations. Enables NETL staff to effectively manage a broad spectrum of Fossil Energy projects at 
geographically dispersed locations, and attend project and program reviews. 

Support Services 25,427 25,000 24,033 

This budget line includes all costs associated with site support contractors that assist in the operation 
and maintenance of the Lab. The support provided includes facility operations, maintenance, grounds 
and janitorial services, finance, information technology /automation services, security, administrative 
and technical support. 

Other Related Expenses 24,083 18,990 18,255 

Provide supplies/materials and other services funding for facility operations, maintenance, finance, 
information automation, administrative, management and technical support. Other Related Expenses 
also funds the NETL information technology investment, which includes general information 
technology infrastructure support such as LAN, internet and intranet networking, cyber security, 
desktop support, televideo, telecom, information architecture planning, and systems support. The 
funding also supports rents, communications, utilities, maintenance agreements, and training. 


NETL Coal Research and Development Direct Program 
Direction 


28,887 34,333 


Salaries and Benefits 22,204 23,025 28,698 

Provide funds for 1 82 FTEs in FY 2009, 1 80 FTEs in FY 2010, and 223 FTEs in FY 201 1 such as 
technicians, engineers, and scientists that support of the NETL Office of Research and Development 
(in-house research and development). Activities include in-house research in support of the following 
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(dollars in thousands) 


FY 2009 


FY2010 


FY 2011 


program areas: Integrated Gasification Combined Cycle, Turbines, Carbon Sequestration, Fuels, Fuel 
Cells, and Advanced Research. 


Travel 

571 

543 

522 

Provide funds for both domestic and international travel in support of the activities that support the 

in-house mission of FE. 




Support Services 

4,476 

5,319 

5,113 

Provide funding for supplies/materials and contractor support for the in-house research and 


development functions. 

0 

0 

0 

Alaska Natural Gas T ransportation Project 

0 

0 

0 

Import/Export Authorization 

1,919 

1,919 

1,844 

Salaries and Benefits 

1,360 

1,360 

1,307 

Provides for 13 FTEs in the Office of Import/Export Authorization 

(OIEA). 



Travel 

21 

21 

20 


Provide funds for both domestic and international travel in support of the activities that support the 
mission of FE, 


Other Related Expenses 538 538 517 

Provide funds for contractual services in support of the OIEA. 

Total, Program Direction 152,000 158,000 152,033 

Explanation of Funding Changes 


FY2011 vs, 
FY2010 
($ 000 ) 

Indirect Program Direction 
Headquarters Indirect 
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FY 201 1 vs. 
FY2010 
($ 000 ) 

Salaries and Benefits 

The decrease in funding for salaries and benefits is due to a reduction in FTE’s. This 

reduction is a result of efforts to reduce costs and utilize resources more efficiently, 

without affecting the operational integrity of the program. _ -jqj 

Travel 

The decrease in funding is a result of reduced travel requirements utilizing resources 
more efficiently by increasing the use of video conferencing for meetings and on-site 
training. -39 

Support Services 

The reduction in funding for the support services is due to the program’s effort to 

reduce costs and utilize resources more efficiently. -3 

Other Related Expenses 

The reduction in funding for the support services is due to the program’s effort to 

reduce costs and utilize resources more efficiently. -422 


Total, Headquarters Indirect -1,167 

NETL Indirect 
Salaries and Benefits 

The decrease in funding is partially the result of the program’s effort to reduce costs 

and a reduction in program activities managed. The primary reason for the decrease 

is an adjustment in the ratio of indirect labor (offset by an increase in the direct labor) 

to be more consistent with the R&D support required for the FE programs. -8,404 

Travel 

This decrease in funding is a result of the program’s efforts to reduce travel costs and 

utilize resources more efficiently by increasing the use of video conferencing for 

meetings and on-site training. -65 
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FY 2011 vs. 
FY2010 
($ 000 ) 

Support Services 

This decrease is a result of the program’s efforts to reduce costs and utilize resources 

more efficiently. .957 

Other Related Expenses 

This reduction is a result of the program’s efforts to reduce costs and utilize resources 

more efficiently. -735 


Total, NETL Indirect Program Direction -10,171 


Total, Indirect Program Direction 11,338 


NETL Coal Research and Development Direct Program Direction 
Salaries and Benefits 

The increase in funding will provided the necessary resources to hire additional 

technicians, engineers, and scientists to support R&D the NETL Office of Research 

and Development. The increase is the result of the Lab’s effort to more effectively 

balance direct in-house R&D labor to indirect management. -1-5,673 

Travel 

This decrease in funding is a result of the program’s efforts to reduce travel costs and 

utilize resources more efficiently by increasing the use of video conferencing for 

meetings and on-site training. -21 

Support Services 

This decrease would affect the level of effort for the site support contractors that 

support the in-house research mission of the Lab. -206 


Total, NETL Coal Research and Development Direct Program Direction -(-5,446 

Import/Export Authorization 
Salaries and Benefits 

The decrease in funding for salaries and benefits is due to a reduction in FTE’s. This 
reduction was a result of efforts to reduce costs and utilize resources more efficiently, 
without affecting the operational integrity of the program. -53 

Travel 
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FY 2011 vs. 
FY2010 
($ 000 ) 


The decrease in funding is a result of reduced travel requirements utilizing resources -1 

more efficiently by increasing the use of video conferencing for meetings and on-site 

training. 

Other Related Expenses 

The reduction in funding for the support services is due to the program’s effort to 

reduce costs and utilize resources more efficiently. -21 

Total, Import/Export Authorization -75 

Total Funding Changes, Program Direction -5,967 


Support Services by Category 


(dollars in thousands) 


FY2009 

FY 2010 

FY 2011 


Technical Support 

Surveys Or Reviews of Technical Operations 

500 

500 

481 

Economic and Environmental Analysis 

925 

925 

889 

Test and Evaluation Studies 

3,500 

3,500 

3,365 

Total, Technical Support 

4,925 

4,925 

4,735 

Management Support 

Management Studies 

650 

650 

625 

ADP Support 

6,610 

6,710 

6,450 

Administration Support Services 

17,798 

18,114 

17,413 

Total, Management Support 

25,058 

25,474 

24,488 

Total, Support Services 

29,983 

30,399 

29,223 
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Other Related Expenses by Category 

(dollars in thousands) 


Other Related Expenses 




Other Services 

24,301 

18,903 

18,201 

Operations and Maintenance of Equipment 

1,831 

1,940 

1,865 

Working Capital Fund 

4,925 

6,448 

6,198 

Training 

550 

550 

529 

Rental Space 

625 

625 

601 

Software Procurement/Maintenance Activities/Capital Acquisitions 

2,700 

2,750 

2,644 

Total, Oftier Related Expenses 

34,932 

31,216 

30,038 


FY2009 

FY20I0 

FY 201 1 
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Congressionally Directed Projects 
Funding Profile by Subprogram 


Congressiooally Directed Projects 


(dollars in thousands) 

FY 2009 

FY2010 

FY2011 

42,634 

36,850 

0 


Description 

The FY 2009 Omnibus Act included 25 Congressionally directed projects within the Office of Fossil 
Energy while the FY2010 provided 20. Funding for these projects was appropriated as a separate 
funding line although specific projects may relate to ongoing work in a specific programmatic area. 
Prior year funding for a specific project will be noted in the table below as a non-additive column entry. 


Detailed Justification 


(dollars in thousands) 



FY 2009 

FY 2010 

FY2011 

Congressionally Directed Projects 




■ Center for Zero Emissions Technology, Montana 

5,548 

3,000 

0 

State University, Clean Coal Technologies 

■ ITM Reaction-Driven Ceramic Membrane Systems 
(PA) 

• North Dakota Energy and Environmental Center, 

925 

0 

0 


Grand Forks, ND, Fossil Fuel Cooperative Research 
& Development 

3,698 

4,000 

0 

■ North Dakota Energy and Environmental Center, 




Grand Forks, ND, National Center for Hydrogen 
Technology 

2,775 

3,000 

0 

• Gulf of Mexico Hydrates Research Consortium at the 
University of Mississippi, MS 

• Penn State University, Solid Oxide Fuel Cells, 

1,110 

1,200 

0 

1,850 

0 

0 

Pennsylvania 

■ Arctic Energy Office, Alaska 

3,699 

0 

0 

■ Direct Methanol Fuel Cell (IN) 

925 

0 

0 

■ Fuel Cell Tech for Clean Coal Power Plants (OH) 

1,387 

0 

0 

■ Methanol Economy (CA) 

■ Multi-Pollutant Removal and Advanced Multi- 

1,850 

750 

0 

Pollutant Removal and Advanced Carbon Capture 

925 

0 

0 


and Storage Projects Using Eco Technology (OH) 
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(dollars in thousands) 

FY 2009 

FY 2010 

FY 2011 


Pilot Energy Cost Control Evaluation (PECCE) 

Project (WV, PA, & IN) 

2,290 

0 

0 

Redirection of FY 2008 Funding for Pilot Energy 

Cost Control Evaluation (WV,PA, & IN) 

(1,365) 

0 

0 

Rolls Royce Solid Oxide Fuel Cell Systems 

Development (OH) 

1,249 

0 

0 

University of Kentucky Strategic Liquid 

1,341 

2,000 

0 

Transportation Fuels Derived from Coal (KY) 

Wyoming C02 Sequestration Testing Program (WY) 

832 

0 

0 

C02 Capture/Sequestration Research, PSU (PA) 

462 

0 

0 

Carbon Sequestration in a Deep Saline Reservoir 

Xcel Energy (CO) 

1,387 

0 

0 

Shale Oil Upgrading Utilizing Ionic Conductive 

2,127 

1,750 

0 

Membranes Ceramatec, Inc (UT) 

The Center for Advanced Separation Technology, 
University of Kentucky, (KY) 

2,775 

500 

0 

University of Kentucky Coal-Derived Low Energy 
Materials for Sustainable Construction Project (KY) 

925 

0 

0 

Refining Capacity Study, NDAREC (ND) 

462 

0 

0 

Utah Center for Ultra Clean Coal Utilization & 

4,624 

8,000 

0 

Heavy Oil Research (UT) 

Long Term Environmental and Economic Impacts of 

the Development of a Coal Liquefaction Sector in 

China, WVU 

462 

1,250 

0 

Versailles Borough Stray Gas Mitigation 

370 

0 

0 

Shallow Carbon Sequestration Pilot Demonstration, 
Missouri 

0 

2,400 

0 

Center for Renewable Energy, Science, and 

Technology (CREST)(TX) 

0 

1,000 

0 

Design and Test of an Advanced SOFC Generator in 

PA 

0 

1,000 

0 

Hydrogen Fuel Dispensing Station (WV) 

0 

1,200 

0 

Innovations for Low-Cost Gasification Systems (PA) 

0 

750 

0 

Innovations in Control Technologies for Synthesis 

Gas Combustion (OH) 

0 

300 

0 

Montana ICTL Demonstration (MT) 

0 

1,250 

0 

Oklahoma University Enhanced Oil Recovery 

Design Center (OK) 

0 

500 

0 

Research and Development of Fuel Cells for 

Electricity from Fossil and Bio-Based Fuels (OH) 

0 

500 

0 
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■ Utah Coal and Biomass to Fuel Pilot Plant (UT) 
Total, Congressionally Directed Projects 



Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

Congressionally Directed Projects 
No funding requested 
Total, Congressionally Directed Projects 


-36,850 

- 36,850 
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Plant and Capital Equipment 
Funding Profile by Subprogram 



FY 2009 



FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 


AoDropriation 

Appropriation 

Appropriation 

FY 201 1 Request 


Plant and Capital Equipment 

Capital Line Item 

0 

0 

0 

0 

General Plant Projects 

18,000 

0 

20,000 

20,000 

Total, Plant and Capital 

Equipment 

18,000 

0 

20,000 

20,000 


Mission 

The Plant and Capital Equipment program creates, improves, and maintains the facilities and 
infrastructure making up the National Energy Technology Laboratory (NETL). NETL has about 119 
facilities and related infrastructure located in Morgantown, West Virginia; Pittsburgh, Pennsylvania; and 
Albany, Oregon. 

Benefits 

FY 201 1, execution of this program's mission will support the Secretary's climate change technology 
goals. Additionally, these funds will contribute to the Secretary’s priority for clean energy and GPRA 
Unit Program Goals by maintaining and improving facilities and related infrastructure supporting 
performance of research to develop and deploy clean, safe, !ow-C02 emissions energy sources. 


Detailed Justification 


Capital Line Item 


(dollars in thousands) 


FY 2009 


FY2010 


FY20n 


No funding is requested for Capital Line Item construction projects in FY 2009, 2010 and 2011 
budgets. 


General Plant Projects 18,000 20,000 20,000 

FY 2011, Request will be used to conduct projects which will reduce energy, environmental, 
safety/health risks and liabilities posed by an aging infrastructure and to comply to building standards. 
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(dollars in thousands) 


FY2009 


FY2010 


FY2011 


FY 2010, Request will be used to conduct projects to reduce environmental, safety, health risks and 
liabilities posed by aging infrastmcture and more stringent energy and building standards. 

FY 2009 Request is being used to conduct projects at the three NETL field sites to reduce 
environmental, safety, health risks and liabilities posed by aging infrastructure and more stringent 
energy and building standards. 


Total, Plant and Capital Equipment 


18,000 20,000 20,000 


Explanation of Funding Changes 

FY 2011 vs. 
FY 2010 
($ 000 ) 

General Plant Projects 


+0 

Total Funding Change, Plant and Capital Equipment +0 
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Fossil Energy Environmental Restoration 
Funding Profile by Subprogram 


(dollars in thousands) 


FY2009 

FY 2009 1 

Current 

FY 2010 


Qirrent 

Recovery Act 

Current 

FY 2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Fossil Energy Environmental 

Restoration 

CERCLA® Remedial Actions 

1,155 

0 

1,155 

500 

RCRA’’ Remedial Actions 

3,105 

0 

3,105 

3,150 

Other ES&H Actions 

5,440 

0 

5,740 

6,350 

Total, Fossil Energy Environmental 
Restoration 

9,700 

0 

10,000 

10,000 


Mission 

The objectives of the Fossil Energy (FE) Enviromnental Restoration activities are to ensure protection of 
workers, the public, and the environment in performing the FE mission of the National Energy 
Technology Laboratory (NETL) at the Morgantown (MGN), West Virginia; Pittsburgh (PGH), 
Pennsylvania; Houston, Texas; Fairbanks, Alaska; and Albany (ALB), Oregon sites. 

Benefits 

Execution of this program's mission will follow the Secretary's priorities/guidelines and the strategic 
themes of the Department, 


Detailed Justification 


(dollars in thousands) 


FY 2009 

FY 2010 

FY2011 


CERCLA Remedial Actions 

1,155 

1,155 

500 

• Rock Springs Sites 

600 

550 

200 


In FY 201 1, continue limited operation and maintenance of the in-situ aerobic bioremediation 
system at Rock Springs Site 9 to remove organic contaminants from the Tipton aquifer ground 
water. Continue preliminary stabilization period for Sites 4, 6, 7, and 12. Conduct periodic 


" Comprehensive Enviromnental Response, Compensation and Liability Act (of 1980) 

’’ Resource Conservation and Recovery Act (of 1 976) 
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(dollars in thousands) 


Fy2009 FY2010 FY2011 


ground water sampling events at Sites 4, 6, 7, 9, and 12 to evaluate contaminant removal and to 
assess progress toward meeting regulatory requirements set forth by the WDEQ. Following 
WDEQ approval, plug and abandon ground water monitor wells at Sites 4, 5, 6, 7, and 12. 
Contour and seed disturbed areas with seed mixtures approved by WDEQ. 


In FY 2010, continue limited operation and maintenance of the In-Situ aerobic bioremediation 
system at Rock Springs Site 9 to remove organic contaminants from the Tipton aquifer ground 
water. Continue preliminary stabilization period for Sites 4, 6, 7, and 12. Conduct periodic 
ground water sampling events at Sites 4, 6, 7, 9, and 12 to evaluate contaminant removal and to 
assess progress toward meeting regulatory requirements set forth by the WDEQ. Receive 
notification from the WDEQ that ground water has been restored to baseline conditions and 
approval to plug and abandon approximately 50 ground water monitor wells at Sites 4, 5, 6, 7, and 
12. Contour and seed disturbed areas with seed mixtures approved by WDEQ. 

In FY 2009, operated and maintained the in-situ aerobic bioremediation systems at Rock Springs 
Sites 6 and 12 to remove benzene, toluene, ethyl benzene, and xylene (BTEX) compounds from 
the Tipton aquifer ground water, as required by the Wyoming Department of Environmental 
Quality, (WEDQ). Continued the ground water stability period at Sites 4 and 9 to assess 
contaminant rebound potential. Conducted periodic ground water sampling events to determine 
progress in degrading organic contaminants. Received approval from the WDEQ to plug and 
abandon approximately 32 ground water monitoring wells that are no longer required in the 
monitoring systems. Participants include: U.S. Army Corps of Engineers, HydroGeoLogic 
Consultants, and RDS (NETL site support contractor). 


• Hoe Creek Site 


250 450 200 


In FY 201 1, continue to conduct quarterly ground water sampling events to verify that ground 
water quality parameters have stabilized and ground water can be considered restored to baseline 
conditions by the WDEQ, Following approval from WDEQ, plug and abandon all remaining 
ground water monitor wells. Continue removal of all surface facilities (buildings, air sparge lines, 
office trailer) and contour and seed all disturbed areas with seed mixtures approved by the WDEQ, 
Participants include: U.S. Army Corps of Engineers, Cape Environmental Associates 

In FY 2010, complete the second year of a 2-ycar ground water stability period at the Hoe Creek 
III Site. Conduct quarterly ground water sampling events to verify ground water quality 
parameters have stabilized and ground water can be considered restored to baseline conditions by 
the WDEQ, Receive approval from WDEQ to plug and abandon all remaining ground water 
monitor wells (approximately 100). Remove all surface facilities (buildings, air sparge lines, 
office trailer) and contour and seed all disturbed areas with seed mixtures approved by the WDEQ. 
Participants include: U.S. Army Corps of Engineers, Cape Environmental Associates 

In FY 2009, initiated a two-year stability period at the Hoe Creek III site to assess contaminant 
rebound potential. Conducted periodic ground water sampling events to determine progress in 
degrading organic contaminants to levels required by the WDEQ. Received approval from the 
WDEQ to plug and abandon approximately 40 monitoring wells that were no longer required in 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


the monitoring system. Initiated an independent regulatory assessment of the Wyoming 
remediation work as per the request of the Wyoming Department of Environmental Quality. Re- 
seeded disturbed areas with seed mixtures approved by the WDEQ. Participants include: US. 
Army Corps of Engineers, Cape Environmental Associates. 


■ Hanna Site Revegetation 30 5 0 

In FY 2011, assuming release of the reclamation bond and permit termination, all activities at the 
site should be completed. 

In FY 2010, all requirements for measuring vegetation cover and production will be met. The 
reclamation perfonnance bond should be released and the permit terminated. All requirements for 
public comment and response will be fulfilled, resulting in complete regulatory release of R&D 
License # 1 1/222. 


In FY 2009, continued additional required vegetation evaluation at the Hanna DOE Underground 
Coal Gasification site. The additional vegetation cover and production sampling were required to 
determine if reclaimed areas are equal to or greater than what was present previous to the 
disturbance. Reclamation performance bond release and permit termination was requested. 
Participants include: BKS Environmental Associates. 

• NETL Preliminary Site Investigations 40 25 25 

In FY 201 1, investigate/support two sites where NETL may have current and/or future 
environmental liabilities (e.g., typically associated with property disposition issues due to 
environmental contamination at off-site locations) as determined through EPA and state 
environmental agency interactions. Participants include: U.S. Army Corps of Engineers. 

In FY 2010, investigate/support two sites where NETL may have current and/or future 
environmental liabilities (e.g., typically associated with property disposition issues due to 
environmental contamination at off-site locations) as determined through EPA and state 
environmental agency interactions. Participants include: U.S. Army Corps of Engineers. 

In FY 2009, investigated/supported two sites where NETL had current and/or future 
environmental liabilities (e.g., typically associated with property disposition issues due to 
environmental contamination at off-site locations) as determined through EPA and state 
environmental agency interactions. Participants include: U.S. Army Corps of Engineers. 
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■ NETL Site Remediation 


(dollars in thousands) 


FY2009 FY2010 


FY2011 


10 


10 


10 


In FY 201 1 , perform on-site building and soil type remediation assessments at NETL. 

In FY 2010, perform on-site building and soil type remediation assessments at NETL. 

In FY 2009, performed on-site building and soil type remediation assessments at NETL. 

■ CERCLA Potentially Responsible Party (PRP) 

Response Activities 225 115 65 

In FY 2009-2011, conduct remedial investigations, feasibility studies, and address environmental 
claims for one or two sites found to be contaminated and requiring cleanup under Federal 
CERCLA and state cleanup standards. 

RCRA Remedial Actions 3,105 3,105 3,150 

■ NETL On-Site Remediation 1,605 1,605 1,605 

In FY 2009-20 1 1 , implement chemical- and pollutant-related environmental management plans 
under NETL’s ISO-14001 program; continue NETL RCRA-related on-site regulatory, corrective, 
preventive, and improvement activities, such as asbestos and lead abatement and waste 
minimization and pollution prevention activities; perform activities to ensure compliant 
wastewater treatment plant operations in order to address past notices of violations; and fund 
RCRA-related risk management and maintenance activities. Continue retrofit of heating and 
cooling systems with acceptable refrigerants to meet Federal requirements by 2010. 

■ Albany On-Site Remediation 1,500 1,500 1,545 

In FY 2009-201 1, continue Albany RCRA cleanup actions, including abating lead and asbestos 
exposures; resolving chemical storage and labeling issues; monitoring soil and ground water; 
upgrading ventilation and air pollution systems; and improving air emission management, 
materials handling, and waste disposal activities. Continue regulatory ground water monitoring 
activities in conjunction with the Oregon Department of Environmental Quality. Continue 
investigation and risk assessment activities for the specific trichloroethylene (TCE) ground water 
contamination issue and identify the most appropriate path forward for remediation. Continue 
activities associated with beryllium removal. This will primarily involve continuing the cleanup of 
beryllium-contaminated areas at Albany which began in FY 2007. 

Other ES&H Actions 5,440 5,740 6,350 

• Other ES&H Actions at NETL 3,750 5,665 6,275 

In FY 2009-2011, implement and improve baseline regulatory compliance, integrated safety 
management, and ISO 14001 programs (i.e., emergency management, occupational medicine and 
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(dollars in thousands) 


FY2009 FY2010 FY2011 


health, industrial hygiene, safety, environmental management, ergonomics, training, security, and 
fire protection). Implement actions in support of correcting ES&H deficiencies associated with 
infrastructure (e.g., ventilation systems, waste pads, and gas cylinder storage areas). Implement 
actions in support of achieving DOE’s pollution prevention and energy management goals. 
Maintain indoor air quality and ventilations systems, walking/working surfaces, personal 
protective equipment, and conduct facility seismic evaluations. Implement actions in support of 
personnel security, operational security, export/import controls, and the foreign national visitor 
and assignment programs. 


• ES&H Corrective Action at NETL Tulsa and Houston 15 0 0 

Sites 


In FY 201 1, it is expected that the Houston office will be closed. 

In FY 2010, implement ergonomics corrective actions, provide site-specific ES&H training, 
conduct emergency drills, and perform inlfastructure inspections at the Houston site. 

In FY 2009, implemented ergonomics corrective actions, provided site-specific ES&H training, 
conducted emergency drills, and performed infrastructure inspections at the Tulsa site and assisted 
in movement of employees to the Houston site. 

■ ES&H Corrective Action at Albany 1,600 0 0 

In FY 201 1, the activities under this topic will be included in the “Other ES&H Actions at NETL” 
topic above. 

In FY 2009-2010, continue Albany safety and health programs and corrective actions, including 
industrial hygiene monitoring and surveillance efforts, an occupational medicine program, 
emergency preparedness and drills, ergonomics, training, fire protection, and security 
improvements. Maintain indoor air quality and ventilations systems, walking/working surfaces, 
and personal protective equipment. Continue incremental progress toward attaining pollution 
prevention and energy management goals. 

■ Program Support 75 75 75 

Fund technical and program management support. 


Total, Fossil Energy Environmental Restoration 9,700 10,000 10,000 
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Explanation of Funding Changes 



FY2011 vs. 
FY 2010 
($000) 

CERCLA Remedial Actions 


The Hoe Creek and Rock Springs remedial actions are scheduled to be completed and 
released by the Wyoming DEQ after FY 2010. Activities at the sites will be 
correspondingly reduced. 

-655 

RCRA Remedial Actions 


The remediation of the groundwater contamination at the Albany site is expected to be 
ramped up in FY 2011, causing an increase in the overall cost of this section. 

+45 

Other ES&H Actions 


From the savings in the CERCLA budget, more funds will be available to provide for 
the increasing costs related to performing environmental, safety, health, and security 
programs at NETL. 

+610 

Total Funding Change, Fossil Energy Environmental Restoration 

0 
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Special Recruitment Programs 
Funding Profile by Subprogram 



FY2009 



FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY 201 1 

Appropriation 

Appropriation 

Appropriation 

Request 


Special Recruitment Programs 





Special Recruitment Programs 

656 

0 

700 

700 

Total, Special Recruitment Programs 

656 

0 

700 

700 


Mission 

Two programs that the Office of Fossil Energy (FE) has developed to help attract minority and other 
highly qualified technical and engineering students working in the development of fossil fuels are the 
FE Technical Career Intern Program (FE TCIP) and the Mickey Leland Energy Fellowship (MLEF) 
Program. 

The FE TCIP program collaborates with the top earth science and engineering universities to provide a 
“pipeline” of employees who are mentored to become FE’s successor managers and technical scientists 
of the future, Penn State University was selected as an educational institution to participate in this 
program and has been a valuable resource of student interns. 

The MLEF program is a ten-week summer internship program that offers women and under-represented 
minority students majoring in math, science, and engineering an opportunity to learn about FE programs 
and initiatives. In addition. Fossil Energy works closely with and encourages these MLEF students who 
are studying academic disciplines related to the Fossil Energy mission to pursue careers in Fossil Energy 
fuel research ensuring clean, affordable energy. 

Benefits 

The Special Recruitment Programs support the Secretary’s Priority of developing and nurturing science 
and engineering talent and provides a succession of scientists and engineers. 

Detailed Justification 


Special Recruitment Programs 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


656 


700 


700 


In FY 2009, 2010, and FY 201 1, applicants will be recruited and selected to participate in the Fossil 
Energy Career Intern Program and the Mickey Leland Energy Fellowship program. 

Total, Special Recruitment Programs 656 700 700 
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Explanation of Funding Changes 


Special Recruitment Programs 

No significant change in level of effort from FY 2010toFY 2011. 
Total Funding Change, Special Recruitment Programs 
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FY2010 
($ 000 ) 


+0 


+0 
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Cooperative Research and Development 
Funding Profile by Subprogram 


'ooperative Research and Development 

Cooperative Research and Development 

Total, Cooperative Research and 
development 


FY2009 

FY 2009 
Current 

FY 2010 


Current 

Recovery Act 

Current 


Appropriation 

Appropriation 

Appropriation 

FY 201 1 Request 

4,860 

0 

5,000 

0 


4,860 0 5,000 0 


Mission 

The Cooperative Research and Development program supports activities of federal/industry /research 
institute endeavors and federal/state/industry partnerships. It was originally created in FY 1989 and 
provided the federal share of support for Jointly Sponsored Research Programs (JSRP) at the Western 
Research Institute (WRI) and the University of North Dakota Energy and Environmental Research 
Center (UNDEERC), 


Detailed Justification 


Cooperative Research and Development 


(dollars in thousands) 


FY 2009 


FY 2010 


FY2011 


4,860 


5,000 


In 201 1, the Department anticipates that these centers will compete successfully for Fossil Energy 
funding through the competitive solicitation process. 

In FY 2009 and FY2010 fund cooperative research programs at WRI and UNDEERC, which are SO- 
SO cost-shared with non-federal partners. Funding will be split evenly between the two participants. 

SBIR/STTR 0 (132) 0 

In FY 2009, $12S,000 and $1S,000 was transferred to the SBIR and STTR programs, respectively. 


Total, Cooperative Research and Development 4,860 5,000 0 
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Explanation of Funding Changes 

FY 2011 vs. 
FY 2010 
($ 000 ) 

Cooperative R&D 

In FY201 1, the Department anticipates that these centers will compete successfully for 

Fossil Energy funding through the competitive solicitation process. -5,000 

Total Funding Change, Cooperative R&D -5,000 
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Naval Petroleum and Oil Shale Reserves 
Proposed Appropriation Language 

For expenses necessary to carry out naval petroleum and oil shale reserve activities, including 
the hire of passenger motor vehicles, [$23,627,000] $23,614,000 to remain available until 
expended: Provided, That, notwithstanding any other provision of law, unobligated funds 
remaining from prior years shall be available for all naval petroleum and oil shale reserve 
activities. (Energy and Water Development and Related Agencies Appropriations Act, 2010.) 

Explanation of Change 

Changes are proposed to reflect the FY 201 1 funding. 
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Naval Petroleum and Oil Shale Reserves 


Overview 


Appropriation Summary by Program 


Naval Petroleum and Oil Shale Reserves 
Naval Petroleum and Oil Shale Reserves 
Total, Naval Petroleum and Oil Shale Reserves 


(dollars in thousands) 


FY2009 

FY 2009 
Current 

FY2010 


Current 

Recovery Act 

Current 

FY20n 

Appropriation 

Appropriation 

Appropriation 

Request 

19,099 

0 

23,627 

23,614 

19,099 

0 

23,627 

23,614 


Preface 

The Naval Petroleum and Oil Shale Reserves (NPOSR) program manages a number of legal agreements 
that were executed as part of the 1998 sale of Naval Petroleum Reserve No. 1 (NPR-1) in California. 
These agreements direct post-sale work including environmental restoration and remediation, equity 
finalization, contract closeout, and records disposition. The Department also operates the Naval 
Petroleum Reserve No. 3 (NPR-3) and the Rocky Mountain Oilfield Testing Center (RMOTC), both 
located near Casper, Wyoming. The Casper location applies conventional oil field management and 
operations to the stripper field providing revenues to the U.S. Treasury, while providing opportunities 
through fully reimbursable (fimds-in) agreements for field testing and demonstration of upstream oil and 
gas technologies and other energy technologies having oilfield application. 

Mission 

The NPOSR mission encompasses finalizing the Government’s equity interests in NPR-1; releasing the 
DOE from its environmental liabilities resulting from the 1998 sale of NPR- 1 ; producing oil at NPR-3 as 
authorized under presidential determination consistent with section 7422 (c) (2) of title 10, United States 
Code; and operating the RMOTC. 

Background 

The NPR- 1 program continues work to closeout the remaining environmental findings, as required by 
the agreement between DOE and the California Department of Toxic Substance Control (DTSC). NPR-3 
will be operated in a cost-effective manner. Consistent with Administration policy to phase out fossil 
fuel subsidies, the program is requesting no funding for RMOTC in FY 2011. RMOTC, will contract 
with industry, acadamia, and other government agencies through fully reimbursable (funds-in) 
agreements to conduct oil and gas exploration/production; drilling and well completion; remote sensing 
and unconventional oil development; environmental and geothermal, energy efficiency, and other 
renewable, environmentally friendly technologies as they relate to oil and gas operations. 
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Performance 

A new strategic plan has not yet been established and approved by the Secretary of Energy. The 
Secretary has established major priorities and initiatives. 


Strategic Theme 

Strategic Goal 

Title 

Secretary’s 

Priorities 

GPRAUnit 
Program Number 

GPRAUnit 

Program Title 

Energy Security 

Energy Diversity 

Economic 

Prosperity 

11 

Petroleum 

Reserves 


Facilities Maintenance and Repair 
Direct-Funded Maintenance and Repair 

(dollars in thousands) 


FY 2009 1 

FY 2010 

FY2011 


Naval Petroleum and Oil Shale Reserves 




NPR-3/RMOTC 

400 

200 

930 

Total, Direct-Funded Maintenance and Repair 

400 

200 

930 
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Naval Petroleum and Oil Shale Reserves 
Office of Fossil Energy 

Funding by Site by Program 


(dollars in thousands) 


FY 2009 

FY20I0 

FY 2011 


Naval Petroleum and Oil Shale Reserves 




NPR Wyoming 

11,612 

15,895 

15,888 

Washington Headquarters 

7,487 

7,732 . 

7,726 

Total, Naval Petroleum and Oil Shale Reserves 

19,099 

23,627 

23,614 


Site Description 


Naval Petroleum Reserve - Wyoming 

The Naval Petroleum Reserve in Wyoming (NPR-3) located in Casper, Wyoming supports activities to 
produce oil at NPR-3 (Teapot Dome Oilfield) to its economic limit and operates the Rocky Mountain 
Oilfield Testing Center (RMOTC) with testing and demonstration facilities for industry, academia, and 
Government agencies to perform applied energy research. DOE continues to operate NPR-3 as a 
conventional stripper oilfield. The President must authorize continued production every three years, with 
production currently authorized through April 5, 2012. Beginning in FY 2011, all oil and gas related 
research and development at the RMOTC will be conducted through fully reimbursable (funds-in) 
agreements. Environmental remediation will be accelerated. 

Washington Headquarters 

The headquarters office located in Washington, DC supports NPR-1 remediation closeout as well as Elk 
Hills equity finalization activities and reports on unconventional fuels activities under EPACT 2005. An 
advisory staff supports the Assistant Secretary of Fossil Energy through oversight of engineering 
support required to prepare and support the Government’s equity position before an Independent 
Petroleum Engineer and the Assistant Secretary for Fossil Energy. 

The National Defense Authorization Act for Fiscal Year 1996 (P.L. 104-106) required the sale of the 
Government’s interest in Naval Petroleum Reserve No. 1 (NPR- 1 ). To comply with this requirement, the 
Elk Hills field in California was sold to Occidental Petroleum Corporation in 1998. Subsequently, the 
Department transferred two of the Naval Oil Shale Reserves (NOSR-1 and NOSR-3), both of which are 
in Colorado, to the Department of the Interior’s (DOI) Bureau of Land Management. In January 2000, 
the Department returned the NOSR-2 site to the Northern Ute Indian Tribe. The Energy Policy Act of 
2005 transferred administrative jurisdiction and environmental remediation of Naval Petroleum Reserve 
2 (NPR-2) in California to the Department of the Interior 
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Naval Petroleum and Oil Shale Reserves 
Funding Profile by Subprogram 


(dollars in thousands) 


FY 2009 

FY2009 

Cunrent 

FY 2010 


Current 

Recovery Act 

Current 

FY20n 

Appropriation 

Appropriation 

Appropriation 

Request 


Naval Petroleum and Oil Shale Reserves 

Production and Operation 

8,185 

0 

14,166 

13,919 

Management 

10,914 

0 

9,461 

9,695 

Total, Naval Petroleum and Oil Shale Reserves 

19,099 

0 

23,627 

23,614 


Mission 

The NPOSR mission includes environmental remediation and equity finalization at NPR-1, NPR-3 
operation as a stripper field, and a field demonstration facility at RMOTC. 

Background 

The NPR-1 program continues work to closeout the remaining environmental findings, as required by 
the agreement between DOE and the California Department of Toxic Substance Control (DTSC). NPR-3 
will be operated in a cost-effective manner. RMOTC, will contract with industry, acadamia, and other 
government agencies through fully reimbursable (funds-in) agreements to conduct oil and gas 
exploration/production; drilling and well completion; remote sensing and unconventional oil 
development; environmental and geothermal, energy efficiency, and other renewable, environmentally 
friendly technologies as they relate to oil and gas operations. 

The Department’s Strategic Plan identifies five Strategic Themes (one each for nuclear, energy, science, 
management, and environmental aspects of the mission) plus 16 Strategic Goals that tie to the Strategic 
Themes. The Naval Petroleum and Oil Shale appropriation supports the following goal: 

Strategic Theme 1 . Energy Security: Promoting America’s energy security through reliable, clean, and 
affordable energy. 

Strategic Goal 1.1. Energy Diversity: Increase energy options and reduce dependence on oil, thereby 
reducing vulnerability to disruptions and increasing the flexibility of the market to meet U.S. needs. 

Means and Strategies 

NPOSR will use various means and strategies to continue its mission and achieve its program goals. The 
program continues ongoing activities to attain release from remaining environmental findings related to 
the sale of NPR-1, as is required by the agreement between DOE and the California Department of 
Toxic Substance Control (DTSC). NPR-3 will be operated in a cost-effective manner and will generate 
additional revenues for the U.S. Treasury through the sale of produced oil until April 5, 2012 unless 
otherwise authorized. RMOTC will provide small businesses, inventors, energy companies, academia, 
and other Government researchers in various energy related industries a place to perform hands-on 
applied research (testing and demonstration) though fully reimbursable (funds-in) agreements. 
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Validation and Verification 

NPOSR manages operational measures that are implemented by the contractors. Action plans are 
reviewed and analyzed at Program Reviews. These reviews provide an opportunity to discuss 
performance. Budget formulation/execution assessments are regularly conducted throughout the year. 
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Production and Operations 
Funding Schedule by Activity 


(dollars in thousands) 


FY 2009 

FY 2010 

FY 2011 


Production and Operations 

NPR-1 Closeout 

1,000 

4,000 

4,000 

NPR-3 Operations 

2,885 

3,866 

5,220 

NPR-3 Environmental Remediation 

1,000 

3,000 

4,699 

Rocky Mountain Oilfield Testing Center 

3,300 

3,300 

0 

Total, Production and Operations 

8,185 

14,166 

13,919 


Background 

NPR-1 - Environmental remediation and cultural resource activities required as a result of the former 
NPR-1 sales agreement of 1998. The commitments were formalized in legal agreements between DOE, 
Occidental, Chevron, and the State of California. Activities encompass attaining remediation of and 
release from environmental liabilities. 

NPR-3 Production Operations - Ongoing conventional oil field production and operations. The 
program’s primary focus has been to operate NPR-3 to its economic limit. In October 2008, the 
President authorized continued production through April 5, 2012. NPR-3 is expected to remain 
profitable in FY 201 1 , as it is produced in a safe and environmentally friendly manner. Economic wells 
and associated facilities will be used in the production of oil. 

NPR-3 Environmental Remediation - Those facilities that are no longer profitable for production 
operations or useful for testing projects will be environmentally remediated. Among ftose facililities 
that have little or no potential use for testing projects are idle wells routinely tested per Wyoming Oil 
and Gas Conservation Commission (WYOGCC) requirements that are found to be damaged and 
uneconomic, the Gas Processing Plant, roads and electrical lines that no longer serve any facilities, and 
oil and water processing pits that are no longer operational. 

RMOTC - Through fully reimbursable (funds-in) agreements, RMOTC will contract with industry, 
acadamia, and other government agencies to field test and demonstrate advanced oil and gas 
technologies, new envirorunental products, and focused energy efficient, geothermal and other 
renewable technologies as they relate to oil and gas operations. RMOTC provides collaboration with 
local community colleges integrating basic and applied research in order to accelerate innovation and to 
create transformational solutions for energy needs in a real life setting, and thus provides development 
of future leaders and increased employment in critical energy fields. 


Detailed Justification 


(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 
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NPR-l Closeout 1,000 4,000 4,000 

Continue ongoing Elk Hills environmental closeout which has moved into the phase of 
remediating field sites and requesting clean closure of those sites from the DTSC. Field work of 
this magnitude will require significant funding as compared with the previous of work involving 
risk assessments, historic preservation identification, and endangered species identification, etc. 

The U.S. Army Corps of Engineers has begun field work to clean up specific sites at the former 
NPR-l . The clean up of specific sites will release the Government from its liabilities connected 
with the divesture of NPR-l and the transfer of land titles to Occidental Petroleum, Inc. 

NPR-3 Operations 2,885 3,866 5,220 

FY 2011 funding supports the operation and maintenance of 370 economically producing wells. 
Continue efforts to reduce the large backlog of the facility maintenance. Focus will be to bring the 
status of the facilities to industry standards to be able to work in the most efficient and 
environmentally safe manner possible. Three new wells will be drilled. Production is expected to 
average 239 barrels of oil per day, resulting in an estimated $7.5 million of revenues deposited to 
the U.S. Treasury. Facilities at this 18 square mile property include roughly 730 wells of various 
types, associated production and processing buildings and facilities, office warehouse and 
maintenance buildings and facilities, electrical production and distribution systems, and over 167 
miles of roads. The 2007 Environmental Liabilities Study of NPR-3 and the Rocky Mountain 
Oilfield Testing Center addresses closeout and associated timeline issues estimating a total liability 
of site closure and environmental remediation between $ 1 1 3 and $ 1 66 million (2006 dollars). 

In FY 2010 operate and maintain 275 wells (roughly 38 percent of the wells in the field). Perform 
preventative maintenance on key production facilities, support infrastructure buildings, electrical 
distribution system, roads, and produced wastewater facility. Production is expected to average 
238 barrels of oil per day, resulting in an estimated $5.6 million of revenues deposited to the U.S. 
Treasury. The 2007 Environmental Liabilities Study of NPR-3 and the Rocky Mountain Oilfield 
Testing Center addresses closeout and associated timeline issues estimating a total liability of site 
closure and environmental remediation between $1 13 and $166 million (2006 dollars). 

FY 2009 funding supported the operation and maintenance of less than half of the potentially 
producing wells. Performed maintenance to key production facilities, and support infrastructure 
buildings, electrical distribution system, roads and produced wastewater facility. Efforts focused on 
repairs and preventative maintenance activities that were necessary to keep equipment from being 
damaged and personnel from being harmed. Production averaged 190 barrels of oil per day, 
resulting in $3.3 million of revenues deposited to the U.S. Treasury. 


NPR-3 Environmental Remediation 


1,000 3,000 4,699 
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FY 2011 funding continues to accelerate restoration activities including the plugging and 
abandoxunent wells in compliance with State of Wyoming Oil and Gas Conservation 
Commission (WYOGCC) regulations. Well sites will be reviewed to verify that they remain 
economically producing wells that do not present a threat to human health and safety and/or the 
environment Remediation activities will focus on wells and facilities identified in the 2007 
Environmental Liabilities Study and those that are no longer of value to either production 
operations or RMOTC testing operations. Among those facililities that have little or no potential 
use for testing projects are idle wells routinely tested per WYOGCC requirements that are found 
to be damaged and uneconomic, the Gas Processing Plant, toads and electrical lines that no 
longer serve any facilities, and oil and water processing pits that are no longer operational. 

In FY 2010, funding continues to support restoration activities identified in the Environmental 
Liabilities Study that are no longer of value to either production operations or RMOTC testing 
operations. Among those facililities that have little or no potential use for testing projects are 
idle wells routinely tested per WYOGCC requirements that are found to be damaged and 
uneconomic, the Gas Processing Plant, roads and electrical lines that no longer serve any 
facilities, and oil and water processing pits that are no longer operational. Approximately 10 
wells will be plugged and abandoned. Well sites will be reviewed to verify that they would not 
present an environmental risk or have a beneficial use for RMOTC testing partners. The Gas 
Plant and other associated facilities will be remediated. 

In FY 2009 began to remediate some of those facilities identified in the Environmental 
Liabilities Study that are no longer of value to either production operations or RMOTC testing 
operations. Activities included asbestos remediation of NPR-3 buildings, soil remediation, 
inspection and documentation of 133 well sites for WYOGCC requirements, and pulling and 
testing of 44 idle wells for the WYOGCC of which 3 wells were plugged and abandoned. 

Rocky Mountain Oilfield Testing Center 3,300 3,300 0 

FY 2011 testing will be comprised only of projects that are funded through 100% fully 
reimbursable (fiinds-in) arrangements. Consistent with Administration policy to phase out fossil 
fuel subsidies, the program is requesting no funding for RMOTC in FY 201 1 . 

FY 2010 funding supports core in-house contractor staff and maintenance and operation of 
testing facilities and equipment used to partner with industry, universities and other government 
entities seeking to use the facility for development and demonstration of advanced oil and gas 
technologies. RMOTC will identify and analyze options for becoming a self-sustaining user 
facility. 

FY 2009 funding supported testing partners seeking to use the facility for development and 
demonstration of new technologies. 


Total, Production and Operations 8,185 14,166 13,919 
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Explanation of Funding Changes 

FY 201 1 vs. 

FY2010 

($ 000 ) 

Production and Operations 

• NPR-3 Operations 

This increase is in support of operating 370 economically producing wells in a 

safe and environmentally sound manner. Continue to monitor and maintain 

remaining shut-in wells and facilities to ensure they do not present a threat to 

human health and safety and/or the environment. Continue efforts to reduce the 

large backlog of the facility maintenance. Maintenance will be performed on 

production facilities, support infrastructure buildings, electrical distribution 

system, roads, and produced wastewater facility that have been deferred from 

previous years due to lack of adequate funding. In addition, continued efforts to 

reduce the backlog of preventive maintenance will save the government $200,000 

annually. +1,354 

■ NPR-3 Environmental Remediation 

Plug and abandon those wells that present a threat to human health and safety 
and/or the environment to remain in compliance with Wyoming State Oil and Gas 
Commission regulations. This increase will accelerate the performance of 
remediation activities on wells and facilities identified in the 2007 Environmental 
Liabilities Study. 

• Rocky Mountain Oil Field Testing Center 
Consistent with Administration policy to phase out fossil fuel subsidies, the 
program is requesting no funding for RMOTC in FY 201 1 . The decrease in 
funding is due to the testing being limited to only projects that are funded 
through 100% (funds-in) agreements. 

Total Funding Change, Production and Operations -247 


+1,699 


-3,300 
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Program Direction 


Funding Profile by Category 

(dollars in fhousands/whole FTEs) 



1 FY 2009 

FY 2010 

FY2011 

NPR - Wyoming 

Salaries and Benefits 

2,028 

2,075 

2,175 

Travel 

100 

100 

100 

Support Services 

0 

0 

0 

Other Related Expenses 

421 

500 

640 

Total, NPR- Wyoming 

2,549 

2,675 

2,915 

Full Time Equivalents 

17 

17 

17 

Washington, Headquarters 

Salaries and Benefits 

1,218 

1,544 

1,335 

Travel 

49 

55 

56 

Support Services 

110 

161 

135 

Other Related Expenses 

no 

232 

200 

Total, Washington, Headquarters 

1,487 

1,992 

1,726 

Full Time Equivalents 

11 

11 

11 

Total Program Direction 

Salaries and Benefits 

3,246 

3,619 

3,510 

Travel 

149 

155 

156 

Support Services 

110 

161 

135 

Other Related Expenses 

531 

732 

840 

Total, Program Direction 

4,036 

4,667 

4,641 

Total Full Time Equivalents 

28 

28 

28 
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Detailed Justification 

(dollars in thousands) 

[ FY2009 I FY2010 I FY2011 j 


Program Direction 4,036 4,667 4,647 

Provides salaries, travel, contractor support services and other related expenses to support the 
management and execution of the NPOSR program. 

■ Salaries and Benefits 3,246 3,619 3,510 

Staff of 28 FTEs performs policy and planning, equity determination, petroleum engineering, 
financial management, procurement, enviromnent and safety, IT/ADP, project management, 
accounting, property control, and administration of reimbursable work programs. 

■ Travel 149 155 156 

Provides travel for resolution of NPR-1 equity issues and closeout activities, and for travel 
required to coordinate and accomplish the NPOSR mission. 

■ Support Services 110 161 135 

Provide analytic support for policy decisions, ensure that the DOE safety programs are 
administered in accordance with OSHA policy and ensure environmental reporting is maintained, 
and provide information technology support. 

• Other Related Expenses 531 732 840 

Major elements are communications, utilities, building leases, reproduction services, supplies, 
equipment and materials. 

Equity 4,000 1,140 1,000 

Of the four applicable zones, the Dry Gas Zone and Cameros Zone are finalized. The DOE Office of 
Hearings and Appeals is asking for additional legal briefs from both parties before rendering their 
decision on the Stevens Zone. A final recommendation for the Shallow Oil Zone is pending. 

FY 2009 and FY 2010 funding supports the independent petroleum engineer, legal support, and expert 
technical analysis/consultation required to support the final Fossil Energy decision. 

Business Management & Support 2,878 3,654 4,054 

Continue payments for post-employment medical and dental benefits to former Management & 
Operating (M&O) contractor employees. Maintain the level of effort and staffing levels and services 
in support of environmental, safety, security, quality assurance, property control, accounting, and 
administrative support at the Casper office to support NPR-3 environmental remediation, NPR-3 
production operations, and RMOTC operations. 


Total, Management 10,914 9,461 9,695 
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Explanation of Funding Changes 

FY2011 vs. 
FY 2010 
($ 000 ) 


Management 
• Program Direction 

The slight decrease is a result of increases in salary, travel, support services and 
other related expenses at NPR-3 and Washington (Headquarters) being more than 


offset by retirements at Washington. -26 

• Equity 

The decrease is related to possible conclusion of the technical work associated 

with the finalization of the Shallow Oil Zone equity. -140 

■ Business Management Support 

Increase is due to escalation of NPR-1 Bechtel medical/dental benefits -1400 

Total Funding Change, Management Support +234 


Other Related Expenses by Category 


(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Other Related Expenses 

Rent to GSA 

15 

0 

0 

Rent to Others 

128 

189 

265 

Communications, Utilities, Misc. 

90 

77 

79 

Printing and Reproduction 

20 

0 

0 

Other Services 

168 

383 

411 

Purchases from Gov. Accounts 

20 

0 

0 

Operation and Maintenance of Equipment 

20 

5 

5 

Supplies and Materials 

60 

78 

80 

Equipment 

10 

0 

0 

Working Capital Fund 

0 

0 

0 

Total, Other Related Expenses 

531 

732 

840 
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Naval Petroleum Reserves Number 3 

Projected Federal Revenues 

(dollars in thousands) 


Fiscal Year 

Crude Oil 
Production 
(BOPD) 

Price 

$/bbI 

Revenues 

($000) 





FY 2009 

190 

47.14 

3,269 

FY2010 

238 

64,73 

5,623 

FY 2011 

239 

86.27 

7,526 

FY2012 

228 

98.18 

8,17! 

FY2013 

220 

105.61 

8,480 

FY2014 

214 

113.82 

8,890 

FY2015 

189 

120.47 

8,311 


Note: Revenue projections are not an indication of economic life of the field as production is being constrained by 
funding. 

Projected Price/bbl is based on EIA’s 2009 Annual Energy Outlook modified (downward) for the local Rocky 
Mountain market. 
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Strategic Petroleum Reserve 
Proposed Appropriation Language 


For necessary expenses for Strategic Petroleum Reserve facility development and operations and 
program management activities pursuant to the Energy Policy and Conservation Act of 1975, as 
amended (42 U.S.C. 6201 et seq.), [$243,823,000] $138,861,000, to remain available until 
expended. Of the funds appropriated inPublic Law 110-161 uder this heading for new site land 
acquisition activities, $14,493,000 are hereby permanently cancelled. Of the funds appropriated in 
Public Law 110-329 uder this heading for new site expansition activities, beyond land acquisition, 
$31,507,000 are hereby permanently cancelled. Of the funds appropriated in Public Law 1 11-85 under 
this heading, $25,000,000 are hereby permanently cancelled. For an additional amount for "Strategic 
Petroleum Reserve, ” $7 1 ,000,000, to remain available until expended. (Energy and Water 
Development and Related Agencies Appropriations Act, 2010.) 


Explanation of Change 

Decrease is attributable to the difference between FY 2010 funding to purchase Bayou Choctaw 
replacement cavern and proposed FY 201 1 funding to begin integrating the cavern into site operations; 
to a reduced level of planned discrete maintenance tasks and a smaller major maintenance construction 
program to accommodate funding requirement for a move of the degas plant; and, due to no funding 
being requested for Expansion. Decrease is offset by funding needed for moving degas plant from the 
Bryan Mound to West Hackberry sit 
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Strategic Petroleum Reserve 
Office of Fossil Energy 


Overview 


Appropriation Summary by Program 


Strategic Petroleum Reserve 
Strategic Petroleum Reserve 
Use of Prior-Year Balances 
Total, Strategic Petroleum Reserve 


(dollars in thousands) 


FY2009 

Current 

Appropriation 

FY2009 
Current 
Recovery Act 
Appropriation 

FY2010 
Current ; 

Appropriation 

FY 201 1 
Request 

226,586 

0 

243,823 

209,861 

0 

0 

0 

-71,000 

226,586“ 

0 

243,823 

138,861 


“ FY 2009 War Supplemental, P.L. 11 1-32, provided $2 1 ,585,723 for fire Strategic Petroleum Reserve 
by transfer from the SPR Petroleum Account for site maintenance activities. 

Program Level of $209.9 million assumes cancellation of $71 million in balances from prior years appropriated for 
billion barrel expansion at Richton, MS site and use of these balances to partially fund operations and management 
activities. 


Preface 

The Strategic Petroleum Reserve, created by Congress in 1975, is a National Security program, 
providing an emergency stockpile of petroleum to assure United States energy and economic security. 
The Strategic Petroleum Reserve appropriation provides resources necessary to ensure and enhance the 
operational readiness and responsiveness of the Strategic Petroleum Reserve to continue protecting the 
Nation against potential disruptions in its foreign and domestic petroleum supplies. 

Within the Strategic Petroleum Reserve appropriation, there are three subprograms: 

• Facilities Development and Operations 

• Management 

• Expansion (Introduced in FY 2008 Budget) 

Mission 

The mission of the Strategic Petroleum Reserve (SPR) is to protect the U.S. from future disruptions in 
critical petroleum supplies and to meet the U.S. obligations under the International Energy Program 
(Energy Policy and Conservation Act, Section 151). SPR also includes Defense Department crude oil, 
stored for national defense purposes. 

Benefits 

The mission of the SPR program is in direct support of the Department of Energy’s “Energy Security” 
mission. The SPR benefits the Nation by providing: 
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• Insurance Policy against interruption in U.S. petroleum supplies (i.e., international events, 
hurricanes, accidents or terrorism). 

• Provides a Deterrent to hostile threats of cutoff of oil supplies. 

• Protects the Economic Security of the country. 

• Avails the U.S. of worldwide Emergency Assistance through International Energy Agency (lEA) 
alliance. 

The SPR benefits the Nation by providing an insurance policy against potential interruptions in U.S. 
petroleum supplies whether originating from international supply problems, hurricanes, accidents or 
terrorist activities. The U.S. imports approximately 57% of its petroleum supplies; the impact of a 
disruption in these supplies could be significant on the Nation and the national economy without an 
emergency response capability. The SPR serves as a significant deterrent to hostile threats of cutoffs of 
petroleum supplies. The SPR, with current crude oil stocks equal to 72 days of imports in underground 
storage, provides a strong deterrent to hostile efforts. The SPR protects the economic security of the 
country. A release of petroleum from the SPR can mitigate the potential economic damage of an actual 
disruption in international or domestic petroleum supplies and the accompanying severe price increases. 
The SPR avails the United States of worldwide emergency assistance through its lEA participation. lEA 
members are required to maintain 90 days of strategic stocks and participate with other stockholding 
nations in a coordinated release of stocks in the event of a major supply disruption. The SPR provides 
energy security until alternatives are developed to improve energy independence. 

Performance 

The SPR appropriation directly supports the Department’s energy security goal by providing for a SPR 
of sufficient size to protect the Nation and the capability to respond rapidly to a wide range of 
disruptions 

The SPR benefits the Nation by providing an insurance policy against potential interruptions in U.S. 
petroleum supplies whether originating from international supply problems, hurricanes, accidents or 
terrorist activities. 

A new strategic plan has not yet been established and approved by the Secretary of Energy. The 
Secretary has established major priorities and initiatives. The following chart aligns the current 
Strategic Plan with the Secretary’s priorities: 


Strategic Theme 

Strategic Goal 

Secretarial 

Goals 

GPRA Unit Program 

GPRA No. 

Office 

Energy Security 

Energy Diversity 

Energy 

Petroleum Reserves 

11 

FE 
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The Department’s Facilities Maintenance and Repair activities are tied to its programmatic missions, 
goals, and objectives. Facilities Maintenance and Repair activities funded by this budget are displayed 
below. 

Direct-Funded Maintenance and Repair 


(dollars in thousands) 


FY2009 


FY 2010 


FY20!1 


Strategic Petroleum Reserve 

Total, Direct-Funded Maintenance and Repair 


35,869 39,012 35,206 

35,869 39,012 35,206 
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Strategic Petroleum Reserve 
Office of Fossil Energy 

Funding by Site by Program 


(dollars in thousands) 


FY2009 

FY 2010 

FY2011 


Strategic Petroleum Reserve 




Bayou Choctaw Site, LA 

16,149 

44,214 

32,072 

Big Hill Site, TX 

25,694 

22,744 

17,141 

Bryan Mound Site, TX 

26,241 

19,517 

20,680 

National Energy Technology Laboratory 

939 

982 

1,255 

Oak Ridge National Laboratory 

375 

361 

375 

Richton, MS (Expansion) 

31,507 

25,000 

0 

Sandia National Laboratory 

2,909 

2,976 

3,044 

SPR Program Office, Washington, DC 

4,955 

4,879 

5,536 

SPR Project Management Office, New Orleans, LA 

97,016 

93,499 

98,272 

West Hackberry Site, LA 

20,801 

29,651 

31,486 

Total, Strategic Petroleum Reserve 

226,586 

243,823 

209,861 


Major Changes or Shifts by Site 


Bayou Choctaw Site, LA 

• In FY 2010, purchase of an existing commercial storage cavern to replace a cavern at the site that 
presents a major environmental risk with continued use. In FY 2011, initiate activity to integrate the 
replacement cavern into site operations. 

West Hackberry, LA 

• In FY 2010, site modifications/foundations will prepare the site for installation of the degas plant 
when it is moved from the Bryan Mound to the West Hackberry site begirming in FY 2011. 

Site Description 


Bayou Choctaw Site, LA 

The Bayou Choctaw storage facility is 12 miles southwest of Baton Rouge, LA. The site has storage 
capacity of 76 million barrels. 

Big Hill Site, TX 

The Big Hill storage facility is 26 miles southwest of Beaumont, TX. The site has storage capacity of 
1 70 million barrels. 
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Bryan Mound Site, TX 

The Bryan Mound storage facility is three miles southwest of Freeport, TX. The site has storage 
capacity of 254 million barrels. 

National Energy Technology Laboratory 

The National Energy Technology Laboratory (NETL) located in Morgantown, WV, Pittsburgh, PA and 
Tulsa, OK is a multipurpose laboratory, owned and operated by the U.S. Department of Energy. NETL 
conducts detailed analysis on selected oil samples of crude oil streams, caverns and storage cavern 
composites to ascertain the quality of stored oil on selected oil samples. These measurements include 
the vapor pressure and gas-oil ratio. 

Oak Ridge National Laboratory 

The Oak Ridge National Laboratory (ORNL), located in Oak Ridge, TN, provides analytic support to 
the SPR by documenting SPR analysis models; assisting in the development of SPR oil valuation and 
bid analysis tools; evaluating potential applications of the DlS-Risk model approach related to energy 
policy issues; and evaluating SPR platming alternatives. 

Richton Site, MS 

The Richton site in Perry County, MS was selected in February 2007 to be a new storage facility for the 
SPR expansion to 1 .0 billion barrels. This site has no storage capacity. 


Sandia National Laboratory 

The Sandia National Laboratory, located in Albuquerque, NM provides technical, comprehensive, site- 
specific engineering research and development support for the planning, design, development, and 
monitoring of SPR crude oil storage facilities. 

SPR Program Office 

The Program Office, located in Washington, DC, is responsible for establishing the overall policy and 
program(s) necessary to carry out the mission of the SPR as set forth in the EPCA. The Program Office 
provides the long-range planning, program direction and financial management for the SPR program. 

SPR Project Management Office 

The SPR Project Management Office, located in New Orleans, LA, is responsible for operations 
oversight and management, facilities design and construction, and overall contractor management at the 
four storage facilities. 

West Hackberry Site, LA 

The West Hackberry storage facility is 25 miles southwest of Lake Charles, LA. The site has storage 
capacity of 227 million barrels. 
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strategic Petroleum Reserve 


Funding Profile by Subprogram 


(dollars in thousands) 


FY2009 

FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Strategic Petroleum Reserve 

Facilities Development and Operations 

176,255 

0 

199,732 

188,906 

Management 

18,824 

0 

19,091 

20,955 

Expansion 

31,507 

0 

25,000 

0 

Total, Strategic Petroleum Reserve 

226,586“ 

0 

243,823 

209,861 


* FY 2009 War Supplemental, P.L. 1 1 1-32, provided $21,585,723 for the Strategic Petroleum Reserve 
by transfer from the SPR Petroleum Account for site maintenance activities. 

Mission 

The mission of the Strategic Petroleum Reserve (SPR) program is in direct support of the Department of 
Energy’s “Energy Security” mission. Facilities Development and Operations subprogram funds all 
requirements associated with developing and maintaining facilities for the storage of petroleum, 
operations activities associated with placing petroleum into storage, and operational readiness initiatives 
associated with drawing do wn and distributing the inventory within 11-15 days notice in the event of an 
emergency. The Management subprogram funds persoimel and administrative expenses related to 
maintaining the Project Management Office (New Orleans, LA) and the Program Office (Washington, 
DC), as well as contract services required to support management and the technical analysis of program 
initiatives and issues. The Expansion subprogram was introduced in FY 2008 to fund activities 
associated with the expansion of the SPR to I billion barrels as called for in the Energy Policy Act of 
2005, 

Benefits 

The SPR benefits the Nation by providing an insurance policy against potential interruptions in U.S. 
petroleum supplies whether originating from international supply problems, hurricanes, accidents or 
terrorist activities. The SPR serves as a significant deterrent to hostile threats of cutoffs of petroleum 
supplies. The SPR protects the economic security of the country. A release of crude oil from the SPR 
can mitigate the potential economic damage of an actual disruption in international or domestic 
petroleum supplies and the accompanying severe price increases. The SPR avails the United States of 
worldwide emergency assistance through its International Energy Agency (TEA) participation. 

Annual Performance Results and Targets 

The programs within the Strategic Petroleum Reserve appropriation contribute directly to the 
Department’s energy security mission by providing a SPR of sufficient size to protect the Nation and the 
capability to respond rapidly to a wide range of disruptions. Assurance is measured by how quickly the 
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program can respond to a Presidential direction to draw down; how much of the petroleum inventory in 
SPR storage is available; and the cost efficiency of operations. The Reserve’s physical inventory of 702 
million barrels of crude oil at the end of December 2008 provided 62 days of net import protection. The 
Reserve’s current capacity of 727 million barrels, filled at the end of 2009, provides 72 days of net 
import protection and will continue to have the capability of being mobilized within a few days of the 
President’s direction. It is projected that U.S. petroleum consumption and dependence on imports will 
decline in the future and the current Reserve’s protection will gradually increase to 90 days by 2025. 

The Energy Policy Act of 2005 directed DOE to acquire oil to increase the SPR to one billion barrels (its 
authorized level) as expeditiously as practical, without incurring excessive cost or appreciably affecting 
the price of petroleum products to consumers. 

The SPR has provided a secure energy supply to the Nation in the past by effectively responding to 
disruptions in U.S. petroleum supplies (Gulf War in 1991), disruptions caused by hurricanes 
(Katrina/Rita in 2005 and Gustav/Ike in 2008) and almost a dozen logistical emergencies involving U.S. 
Gulf Coast energy production disruptions or port closures. 
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Means and Strategies 

The SPR will use various means and strategies to continue its mission and achieve program goals. 
Assurance of a readiness posture will be accomplished through internal readiness reviews, assessments, 
exercises, and tests. Effectiveness of the SPR to mitigate severe oil supply disruptions will be 
influenced by the SPR’s size (inventory and capacity) and ability to deliver into the marketplace. In FY 
2009, DOE used available balances for the purchase of additional SPR oil, and continued to fill using 
Federal royalty oil until a 727 million barrel inventory was achieved in December 2009. To ensure that 
the SPR program is environmentally responsible and fully responsive to the needs of the Nation and the 
public, the FY 201 1 request proposes: to initiate activities to integrate into site operations the Bayou 
Choctaw replacement cavern, planned for purchase with FY 2010 appropriations to replace a deficient 
cavern,; and, to initiate an assessment of SPR facilities toward meeting DOE goals for energy efficiency 
and Greenhouse Gas (GHG) emission reduction. 

The SPR utilizes a transportable degas plant to ensure availability of crude oil inventories at SPR sites 
within environmental and safety constraints. This process prevents the off-gassing of volatile organic 
compounds (VOCs) above safe levels during oil movements through commercial distribution points. 
Inventory processing at Big Hill was completed in FY 2006, and the self-contained degas plant was 
relocated to Bryan Mound in FY 2007. When Bryan Mound degas operations complete in FY 201 1, 
efforts will begin to move the plant to the West Hackberry site. In FY 2010, modifications/foundations 
at the West Hackberry site will be performed in preparation for relocation of the degas plant to the site. 

Performance can be affected by several external factors including: 

• Changing petroleum consumption and import dependence levels 

• Petroleum market conditions, and 

• Developments in the commercial distribution system (i.e., pipelines, and terminals) 

Validation and Verification 

There is a hierarchy of performance information for the SPR. The Department collects and tracks the 
limited “dashboard” measures. The SPR Program Office monitors the “critical few,” specific short- and 
long-term measures. The SPR Project Management Office manages the detailed, operational measures 
that are implemented by the contractors. Organizational and action plans are reviewed and analyzed at 
quarterly Program Reviews. Monthly Project Assessments and Project Reviews are conducted to 
analyze performance against all milestones and contracts. These reviews provide an opportunity to 
discuss performance and provide direction to contractors. These same measures are reviewed daily 
during the site managers’ site status meetings. 

Budget formulation/execution assessments are regularly conducted throughout the year, including 
aimual budget validations. Other evaluations include: semi-annual Management & Operating (M&O) 
contractor award fee performance assessments against Work Authorization Directives; on-site reviews 
to verily operational, maintenance and management performance data; and drawdo\vn readiness 
quarterly reviews. 
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Facilities Development and Operations 
Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY 2010 

FY20n 


Facilities Development and Operations 




Security 

23,432 

20,817 

22,356 

Power 

6,254 

6,221 

4,890 

Operations and Maintenance 

144,009 

169,773 

158,464 

Support Services 

2,560 

2,921 

3,196 

Total, Facilities Development and Operations 

176,255 

199,732 

188,906 


Benefits 

This subprogram provides funding for protection from supply disruptions. The U.S. reliance on 
petroleum combined with location of significant global reserves in regions of the world subject to 
political unrest have made the U.S. vulnerable to supply disruptions. 
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Detailed Justification 


(dollars in thousands) 

FY2009 I FY2010 I FY2011 


Security 23,432 20,817 22,356 

Budget reflects a cost effective security program providing an essential level of security services 
during all security conditions. Assures that the protection of SPR personnel, crude oil operations, 
classified matter, equipment, and facilities is consistent with the Site Security Plan and drawdown 
implementation. The major security effort is managed by the Management and Operating 
contractor with a subcontractor for the security protection force. 

FY 201 1 reflects full funding for the protection force subcontract (189 FTEs), as well as 
acquisition and maintenance of weapons systems, conducting tactical training, and management of 
security and emergency operations. 

Power 6,254 6,221 4,890 

Includes power costs at all sites for operational readiness, degas operations, and oil fill. Includes 
requirements for N on-Hydro Renewable Power per Executive Order 13123. 

FY 2010 supports maximum rate systems test exercises at all sites as well as oil and brine transfers 
and brine disposal operations. FY 2011 also includes power for degas operations at the Bryan Mound 
site. 

Operations and Maintenance 144,009 169,773 158,464 

The request supports oil movements, oil accountability, cavern integrity testing, corrosion control, 
and site subsidence surveys. Preventive, corrective, predictive, and facilities maintenance ensure 
the functionality and reliability of operational systems. Maintenance construction projects 
involving engineering, procurement, construction, fabrication, installation, and testing are 
scheduled to prolong the life of buildings, structures, and physical systems. Major system test 
exercises are conducted (pipelines and piping, emergency power, recovery systems, security 
systems, and cavern integrity) to demonstrate drawdown capability and verify mission-readiness. 
Vapor pressure mitigation continues as well as safety and health activities, fire protection, quality 
assurance, property management, data systems and environmental support to ensure the SPR 
maintains compliance with laws, rules, regulations, and requirements. 


FY 2009 and FY 2010 fund tasks for security enhancement construction projects for drawdown 
critical areas and upgrades to the ADAS and site security detection systems at SPR sites. FY 2011 
continues tasks for security enhancement constmction projects for drawdown critical areas and 
upgrades to the ADAS and site security detection systems at the New Orleans facility. FY 201 1 
includes replacement of heat exchanger valves and site building upgrades at West Hackberry, 
Bayou Choctaw and Bryan Mound. FY 2010 provides for the purchase of a commercial storage 
cavern to replace an existing Bayou Choctaw site cavern that presents a major environmental risk 
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(dollars in thousands) 

I FY2009 I FY2010 | FY2011 | 

with continued use. FY 201 1 includes ftmding for the necessary follow-on design and construction 
activities for integration of the replacement cavern into the Bayou Choctaw inffastructure/site 
operations, 

FY 2010 provides for modifications/foundations at the West Hackberry site to prepare for the planned 
relocation of the degas plant to the site beginning in FY 2011. Additionally, FY 201 1 provides for the 
assessment of energy efficiency and Greenhouse Gas (GHG) control at SPR facilities to meet DOE 
goals for 15% LEED buildings by 2015, for application of wind/solar and to lower GHG emissions of 
all DOE facilities. 

Support Services 2,560 2,921 3,196 

The request supports funding requirements for technical support across all sites in the areas of 
configuration management, scheduling, audits of oil inventories and facilities revenue. Funding 
supports subcontractor headcount (26.5 FTEs) to support these activities. 

Total, Facilities Development and Operations 176,255 199,732 188,906 
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Explanation of Funding Changes 


FY2011 vs. 
FY2010 
($ 000 ) 


Facilities Development and Operations 

■ Security 

The increase is due to the equipment replacement of body armor and thermal 
imagery and for security plaiming technical consultant support. 

■ Power 

The decrease is due to completion of Bryan Mound RIK and a reserve reduction 
to accommodate requirements in other budget functions. 

■ Operations and Maintenance 
The decrease is due to: 

> Difference between FY 2010 funding for purchase of Bayou Choctaw 
replacement cavern versus FY 201 1 activity required to integrate the 
cavern into operations (-12,257k); 

> LANAVAN infrastructure five- year upgrades occurred in FY 2010 
(-1,600k); 

> Reduced discrete maintenance tasks and smaller major maintenance 
construction program to accommodate funding needed for the degas plant 
move to West Hackberry site (-10,341k) 

The decrease is offset by the following increases: 

> Degas plant move from the Bryan Mound to West Hackberry site 
(+11, 889k); 

> Assessment and conceptual design on LEED certified building, power 
generation, and GHG emission reduction initiatives for SPR facilities 
(+ 1,000k) 

■ Support Services 

The increase reflects escalation and an increase for security and emergency 
operations consultant services. 

Total, Facilities Development and Operations 


+1,539 


-1,331 


-11,309 

+275 

- 10,826 
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Capital Operating Expenses and Construction Summary 
Capital Operating Expenses 

(dollars in thousands) 


FY2009 

FY20i0 

FY2011 


Clean, Inspect & Repair Tank (BM-MM-529) 

1,300 

0 

0 

Upgrade Site Security Detection Systems (BC-MM-586) 

1,266 

0 

0 

ADAS System Upgrade (BC-MM-549) 

1,141 

0 

0 

ADAS System Upgrade (BH-MM-550) 

0 

1,070 

0 

ADAS System Upgrade (WH-MM-552) 

0 

1,043 

0 

Replace RWIS Bar Rack and Traveling Screen Framing (BM-MM-698) 

0 

300 

0 

Heat Exchanger Isolation Valves (BC-MM-618) 

0 

0 

1,200 

Upgrade Site Security Detection Systems (NO-MM-71 8) 

0 

0 

661 

Upgrade Communication/Control System to BDWs (BC-MM-575) 

0 

0 

447 

ADAS System Upgrade (NO-MM-716) 

0 

0 

303 

Capital Equipment 

8,505 

6,999 

2,662 

Total, Capital Operating Expenses 

12,212 

9,412 

5,273 


Construction Projects 


(dollars in thousands) 


Total 





Unapproo- 

Estimated 

Prior-Year 




riated 

Cost (TEC) 

Appropriations 

FY2009 

FY2010 

FY2011 

Balance 


Site Building Upgrades (All sites) 

5,831 

0 

0 

0 

1,811 

0 

Expanded Site-Wide Card Access 
Systems 

386 

0 

0 

0 

272 

0 

HSPD-12 PTV-n Logical Access 
(all sites) 

1,065 

0 

0 

0 

750 

0 

Total, Construction Projects 

7,282 

0 

0 

0 

2,833 

0 


Major Items of Equipment (TEC $2 million or greater) 


j (dollars in thousands) | 

Total 
Estimated 
Cost (TEC) 

Prior-Year 

Appro- 

priations 

FY2009 

FY 2010 

FY2011 

Completion 

Date 


Security Enhancements 
for Drawdown Critical 

Areas (BC-MM-727) 2,447 0 1,723 0 0 FY2009 
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(dollars in thousands) 

Total 
Estimated 
Cost (TEC) 

Prior-Year 

Appro- 

priations 

FY2009 

FY2010 

FY20U 

Completion 

Date 


Site Modifications/ 
Foundation for Degas 

Plant (WH-MM-419) 

8,505 

0 

0 

6,828 

0 

FY 2010 

Upgrade Site Security 
Detection Systems 
(WH-MM-5S9) 

4,888 

0 

0 

3,442 

0 

FY 2010 

Upgrade Site Security 
Detection Systems (BH- 
MM-587) 

3,424 

0 

0 

2,411 

0 

FY 2010 

Security Enhancements 
for Drawdown Critical 
Areas (BH-MM-728) 

2,313 

0 

0 

1,629 

0 

FY 2010 

Security Enhancements 
for Drawdown Critical 
Areas (WH-MM-730) 

2,053 

0 

0 

1,446 

0 

FY20i0 

Heat Exchanger 

Isolation Valves (BM- 
MM-614) 

2,556 

0 

0 

0 

1,800 

FY20U 

Heat Exchanger 

Isolation Valves (WH- 
MM-615) 

2,130 

0 

0 

0 

1,500 

FY20n 

Cavern 102 - 
Cavem/Well LLE and 
Construction 

14,379 

0 

0 

0 

13,856 

FY 2011 

Cavern 102 • Surface 
Facilities Construction 

3,708 

0 

0 

0 

3,159 

FY 2011 

Total, Major Items of 
Equipment 

46,403 

0 

1,723 

15,756 

20,315 



Page 776 

Strategic Petroleum Reserve/ 

Capital Operating Expenses and Construction Summary 


FY 2011 Congressional Budget 


54928A 


3/15/2010 




1660 


Management 

Funding Profile by Category 


(dollars in thousands/whole FTEs) 
FY2009 FY20I0 FY201I 


Washington Headquarters 


Salaries and Benefits 

3,447 

3,475 

3,727 

Travel 

174 

179 

184 

Support Services 

970 

928 

1,298 

Other Related Expenses 

739 

658 

702 

Total, W^hington Headquarters 

5,330 

5,240 

5,911 

Full Time Equivalents 

27 

27 

27 

Strategic Petroleum Reserve (SPR) Project Management Office 

Salaries and Benefits 

11,337 

12,156 

13,086 

Travel 

468 

398 

608 

Support Services 

0 

0 

0 

Other Related Expenses 

1,689 

1,297 

1,350 

Total, SPR Project Management Office 

13,494 

13,851 

15,044 

Full Time Equivalents 

95 

95 

96 

Total Management 

Salaries and Benefits 

14,784 

15,631 

16,813 

Travel 

642 

577 

792 

Support Services 

970 

928 

1,298 

Other Related Expenses 

2,428 

1,955 

2,052 

Total, Management 

18,824 

19,091 

20,955 

Total, Full Time Equivalents 

122 

122 

123 
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Detailed Justification 

(dollars in thousands) 

r FY 2009 I FY2010 rFY2011 


Salaries and Benefits 14,784 15,631 16,813 

Funds salaries and benefits for 126 full time equivalent employees (FTEs) to assure achievement of 
Level 1 Performance criteria for drawdown and distribution. Provides for support and oversight of the 
management and operations contractor and subcontractor activities and program operations. 


Travel 642 577 792 

Provides travel to assure capability to achieve Level 1 Performance criteria for drawdown and 
distribution and planned reconfiguration of the Reserve. 

Support Services 970 928 1,298 

Provide analytic support for SPR development, fill and distribution policy decisions. Includes 
distribution modeling maintenance. 

Other Related Expenses 2,428 1,955 2,052 

Major elements are communications, building lease, and electric power for DOE-occupied space 
(New Orleans, Louisiana). Includes training, small purchases, personal computer hardware/software, 
supplies, and materials for federal staff. 


Total, Management 18,824 19,091 20,955 

Explanation of Funding Changes 

FY 201 1 vs. 
FY 2010 
($ 000 ) 

Management 

The increase is due to escalation and for one (1) additional FTE to meet field 

procurement responsibilities. +1,864 

Total, Management +1,864 
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Support Services by Category 


(dollars in thousands) 


FY2009 

FY 2010 

FY20n 


Technical Support 

Economic and Environmental Analyses 

970 

928 

1,298 

Total, Support Services 

970 

928 

1,298 

Other Related Expenses by Category 

(dollars in thousands) 


FY2009 

FY2010 

FY20n 

Other Related Expenses 




Rent to Others 

515 

604 

547 

Communications, Utilities, Misc 

37 

76 

100 

Other Services 

1,699 

1,046 

1,044 

Supplies and Materials 

53 

134 

136 

Equipment 

124 

95 

225 

Total, Other Related Expenses 

2,428 

1,955 

2,052 
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Expansion 

Funding Schedule by Activity 

(dollars in thousands) 


FY2009 

FY2010 

FY2011 


Expansion 




Richton, MS 

31,507 

25,000 

0 

Total, Expansion 

31,507 

25,000 

0 


Description 

In 2005, the Energy Policy Act of 2005 directed the DOE to expand the SPR to its authorized level of 
one billion barrels, as expeditiously as practical, without incurring excessive cost or appreciably 
affecting the price of petroleum products to consumers. 

Benefits 

The mission of the SPR program is in direct support of the Department of Energy’s “Energy Security” 
mission. The SPR benefits the Nation by providing an insurance policy against potential interruptions in 
U.S. petroleum supplies whether originating from international supply problems, hurricanes, accidents 
or terrorist activities. 


Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 j FY2011~1 

Richton, MS 31,507 25,000 0 

The request shows the amounts appropriated in FY 2009 and 2010 of $31,507,000 and $25,000,000, 
respectively, for the development of the Richton, MS oil storage site. Request proposes cancellation 
of $71 million in balances from prior years appropriated for billion barrel expansion at Richton, MS 
site and the use of these balances to partially fund SPR non-Expansion operations and maintenance 

activities 

Total, Expansion 31,507 25,000 0 


Explanation of Funding Changes 

FY2011 vs. 
FY2010 
($ 000 ) 

Expansion 
Richton, MS 

In FY 201 1, no funding is requested. -25,000 

Total, Expansion -25,000 
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Capital Operating Expenses and Construction Summary 



Major Items of Equipment (TEC $2 million or greater) 

(dollai^ in thousands) 


Total 
Estimated 
Cost (TEQ 

Prior-YeM- 

Approp- 

riations 

FY2009 

FY20I0 

FY 2011 

Completion 

Date 








Richton, MS Site Development 

4,200,378 

0 

31,507 

25,000 

0 

FY 2020 

Total, Major Items of Equipment 


0 

31,507 

25,000 

0 
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Northeast Home Heating Oil Reserve 
Proposed Appropriation Language 


For necessary expenses for Northeast Home Heating Oil Reserve storage, operation, and 
management activities pursuant to the Energy Policy and Conservation Act, [$11,300,000] 
$11,300,000, to remain available until expended. (Energy and Water Development and Related 
Agencies Appropriations Act, 2010.) 


Explanation of Change 

Changes are proposed to reflect the 201 1 funding. 
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Northeast Home Heating Oil Reserve 
Office of Fossil Energy 

Overview 

Appropriation Summary by Program 


(dollars in thousands) 


FY2009 

FY 2009 
Current 

Fy2010 


Current 

Recovery Act 

Current 

FY 20U 

Appropriation 

Appropriation 

Appropriation 

Request 


Northeast Home Heating Oil Reserve 

9,800 

0 

11,300 

11,300 

Total, Northeast Home Heating Oil Reserve 

9,800 

0 

11,300 

11,300 


Preface 

The Energy Policy Act of 2000 amended the Energy Policy and Conservation Act (EPCA) of 1975 and 
authorized establishment of a two-million-barrel Northeast Home Heating Oil Reserve (NEHHOR) 
assuring a supply for the northeast states if there is a severe energy supply interruption. Two million 
barrels is sufficient for approximately 10 days, the time required for ships to carry heating oil from the 
Gulf of Mexico to New York Harbor. 

Mission 

NEHHOR’ s mission is to provide a short-term supplement to the Northeast systems’ private supply of 
heating oil in the event of an actual or imminent supply interruption. 

Benefits 

The two million barrels (located in New York Harbor (Woodbridge, New Jersey), New Haven, 
Connecticut, and Groton, Connecticut) are in commercial terminals, and can be sold and delivered 
quickly. The Northeast is serviced by the Colonial Pipeline, refineries in New Jersey and Delaware, and 
imports from Europe. NEHHOR was created to offset temporary logistics problems with any of these 
sources. 

Performance 
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Northeast Home Heating Oil Reserve 
Funding by Site by Program 


(dollars in thousands) 


FY2009 

FY 2010 

FY20n 


Northeast Home Heating Oil Reserve 




Hess (Woodbridge NJ) 

4560 

4,800 

5,500 

Morgan Stanley (New Haven, CT) 

3427 

3,496 

3,700 

Hess (Groton, CT) 

1071 

1092 

1,725 

Washington Headquarters 

742 

1912 

375 

Total, Northeast Home Heating Oil Reserve 

9,800 

11,300 

11,300 


Major Changes or Shifts by Site 
Northeast Home Heating Oil Reserve 

• New contracts for the Northeast Home Heating Oil Reserve (NEHHOR) will be competed in FY 
2011 . 


Site Description 

Hess (Woodbridge, NJ) 

The Amerada Hess Terminal is located in the New York Harbor (Woodbridge, NJ) and it currently holds 
one million barrels of home heating oil. 

Morgan Stanley (New Haven, CT) 

The Magellan Terminal is located in New Haven, CT, and it currently holds 750,000 barrels of home 
heating oil. 

Hess (Groton, CT) 

The Hess Terminal is located in Groton, CT, and it currently holds 250,000 barrels of home heating oil. 
Washington Headquarters 

The headquarters office located in Washington, DC handles development and maintenance of the 
Northeast Home Heating Oil Reserve bid platform and other technical and management support to 
maintain readiness. The headquarters office also administers the quality and management surveillance 
support from Defense Energy Support Center (DESC). 
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Northeast Home Heating Oil Reserve 
Funding Profile by Subprogram 


Northeast Home Heating Oil Reserve 
Total, Northeast Home Heating Oil Reserve 


(dollars in thousands) 


FY2009 

FY2009 

Current 

FY2010 


Current 

Recovery Act 

Current 

FY 2011 

Appropriation 

Appropriation 

Appropriation 

Request 

9,800 

0 

11,300 

11,300 

9,800 

0 

11,300 

11,300 


Public Law Authorizations: 

P.L, 107-63, Department of the Interior and Related Agencies (2001) 

Mission 

The mission of the Northeast Home Heating Oil Reserve is to store petroleum distillate to provide 
energy security against severe heating oil supply disruptions throughout the Northeast. 

Benefits 

The size of two million barrels was determined to be sufficient to provide an emergency supplemental 
supply over a 10 day delivery period, the time required for ships to carry heating oil from the Gulf of 
Mexico to New York Harbor in the event of a supply disruption or shortage in the northeast region. 

The heating oil reserve has been designed to augment commercial supplies during an emergency. The 
reserve is not designed to displace the private market. It provides a buffer large enough to assist the 
heating oil industry in mitigating short term supply interruptions, but small enough so as to not dissuade 
industry from responding to increasing prices as a signal that more supplies are required. 

Annual Performance Results and Targets 

The Northeast Home Heating Oil Reserve contributes to Secretary’s Goal by assuring that it is 
maintained in a high state of readiness and capable of completing a drawdown of the heating oil 
inventory in 12 days after Presenditial direction. Assurance is measured by how quickly the program 
can respond to a Presidential direction to drawdown; how much of the inventory in storage is available; 
and the cost of operations. 

The Reserve is strategically placed in ports along the Northeast coast to respond rapidly and efficiently 
to any emergency supply interruption using marine, truck and pipeline distribution. The Reserve may 
only be sold by the Secretary upon a finding by the President that there is a severe supply interruption. 
The finding may be made based on a legislated definition of a “dislocation in the heating oil market” 
based on specific price relationships, or under other circumstances constituting a regional supply 
shortage of significant scope and duration that use of the Reserve would help to mitigate the adverse 
impacts. The sale is accomplished within hours of a decision through an on-line bidding system, and the 
oil can begin to move within two days of the Presidential finding. The contracts for commercial storage 
service provide for maintenance of product quality and quantity at all times, and ability to distribute all 
quantities to commercial purchasers within 10 days of notification. The contracts also provide for 
commercial security measures overseen by relevant Federal entities. 
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Means and Strategies 

The Northeast Home Heating Oil Reserve will use various means and strategies to continue its mission 
and achieve program goals. Assurance of a readiness posture will be accomplished through internal 
readiness reviews and assessments, independent audits, quantity and quality surveillance, exercises, and 
tests. Effectiveness of the Heating Oil Reserve to mitigate the economic damage of severe heating oil 
supply disruptions will be influenced by the Reserve’s ability to deliver into the marketplace. 

Validation and Verification 

There is a hierarchy of performance information for the SPR. The Department collects and tracks the 
“critical few” measures. The SPR Program Office monitors limited, specific, short and long-term 
measures. Monthly inventory certifications are submitted by storage contrators and Department of 
Defense quality surveillance personnel make periodic random inspections at each contracted storage 
site. A comprehensive aruiual review of each contract is conducted prior to exercise of contract option 
years. The on-line sales system, always available to the public in a “demo” mode, is also tested annually 
through a simulated sale with industry participation. Budget formulation/execution assessments are 
regularly conducted throughout the year, including aiuiua! budget validations. Other evaluations include 
an annual independent inventory audit and the use of a base year contract with one-year options to 
assure competitive storage service rates. 
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Northeast Home Heating Oil Reserve 


Funding Schedule by Activity 

(dollars in thousands) 



FY 2009 

FY2010 

FY2011 

Northeast Home Heating Oil Reserve 




Commercial Storage Leases 

9,496 

9,496 

10,925 

Information Technology Support 

229 

229 

300 

Quality Control & Analysis 

75 

75 

75 


0 

1,500 

0 

Total, Northeast Home Heating Oil Reserve 

9,800 

11,300 

11,300 


Benefits 

The size of two million barrels was determined to be sufficient to provide an emergency supplemental 
supply over alO day delivery period, the time required for ships to carry heating oil from the Gulf of 
Mexico to New York Harbor in the event of a supply disruption or shortage in the northeast region. 


The heating oil reserve has been designed to augment commercial supplies during an emergency. The 
reserve is not designed to displace the private market. It provides a buffer large enough to assist the 
heating oil industry in mitigating short term supply interruptions, but small enough so as to not dissuade 
industry from responding to increasing prices as a signal that more supplies are required. 


Location 


Distribution Capability 
(minimum contractual 

Amount of Distillate 

capabilities) 

Hess (NY harbor) 

1,000,000 BBL 

100,000 BPD 

Morgan Stanley (New Haven, CT) 

750,000 BBL 

75,000 BPD 

Hess (Groton, CT) 

250,000 BBL 

25,000 BPD 
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Detailed Justification 

(dollars in thousands) 

I FY2009 I FY2010 | FY2011 

Commercial Storage Leases 9,496 9,496 10,925 

Continues operation of the Reserve, including lease of commercial storage space. 

Information Technology Support 229 229 300 

Provides computer support. Conducts mock sales with industry participation to test and evaluate the 
sales process, procedures, and on-line computer system. 

Quality Control & Analysis 75 75 75 

FY 2010 activities include monthly quality surveillance of three commercial storage sites by the 
Defense Energy Support Center (DESC). 

Purchase of Heating Oil 0 1,500 0 

Repurchase remaining heating oil in FY 2010 to reach EPCA requirement of 2,000,000 barrels. 

Total, Northeast Home Heating Oil 

Reserve 9,800 11,300 11,300 


Explanation of Funding Changes 

FY 2011 vs. 
FY 2010 
($ 000 ) 


Northeast Home Heating Oil Reserve 
• Commercial Storage Leases 

The increase is due to the award of new storage contracts in late FY 201 1 . -1-1,429 

■ Information Technology Support 

The increase is due to maintenance and upgrades of the sales platform, the on-line 

system, and mock sales. -i-7 1 

■ Purchase of Oil 

Decrease is due to reaching 2,000,000 barrels in FY 2010 - 1,500 

Total Funding Change, Northeast Home Heating Oil Reserve 0 
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Clean Coal Technology 
Overview 

Appropriation Summary by Program 


(dollars in thousands) 



FY 2009 

FY 2010 


FY2009 

Current 


Current 

Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Clean Coal Technology 

Deferral of Unobligated Balances, 

FY 2008 

0 

0 

0 

0 

Deferral of Unobligated Balances, 

FY 2009 

149,000 

0 

0 

0 

Transfer to Fossil Energy R&D 
(FutureGcn) 

0 

0 

0 

0 

Transfer to Fossil Energy R&D 
(Clean Coal Power Initiative) 

-149,000 

0 

0 

0 

Transfer to Fossil Energy R&D (Fuel 
and Power Systems) 

0 

0 

0 

0 

Total, Clean Coal Technology 

0 

0 

0 

0 


Preface 

The Clean Coal Technology (CCT) program is a government and industry co-funded effort to provide 
technical and operational data of innovative coal technologies demonstrated at the commercial scale. 
Beginning in 1985, the Department administered five competitive solicitations selecting projects with 
the potential to satisfy the requirements of the energy markets while improving the environmental 
performance of coal-based technologies. To date, more than thirty projects have been successfully 
completed, providing the marketplace with valuable performance experience and data for a variety of 
applications. 

For FY 2011, the Department proposes no new funding. All project funding commitments have been 
fulfilled and only project closeout activities remain. 

For FY 2010, the Department proposes no new funding. All project funding commitments have been 
fulfilled and only project closeout activities remain. 

For FY 2009, $149 million was transferred to Fossil Energy R&D for the Clean Coal Power Initiative. 
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Ultra-Deepwater and Unconventional Natural Gas 
and Other Petroleum Research Fund 

Overview 

Appropriation Summary by Program 


(dollars in thousands) 


FY2009 

FY 2009 

FY 2010 


Current 

Current 
Recovery Act 

Current 

FY2011 

Appropriation 

Appropriation 

Appropriation 

Request 


Ultra-Deepwater and Unconventional 

Natural Gas and Other Petroleum 

Research Fund 





Ultra-Deepwater and Unconventional 
Natural Gas and Other Petroleum 

Research Fund 

50,000 

0 

50,000 

50,000 

Receipts Ultra-Deepwater and 
Unconventional Natural Gas and 

Other Petroleum Research Fund 

-50,000 

0 

-50,000 

-50,000 

Repeal Ultra-Deepwater and 

Unconventional Natural Gas and 

Other Petroleum Research Fund 

0 

0 

0 

-50,000 

Repeal Receipts Ultra-Deepwater and 
Unconventional Natural Gas and 

Other Petroleum Research Fund 

0 

0 

0 

50,000 

Total, Ultra-Deepwater and 

Unconventional Natural Gas and Other 
Petroleum Research Fund 

0 

0 

0 

0 


Mission 

The mission of the Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum Research 
Fund activities has been to manage and conduct industry-focused R&D in the areas identified by Section 
999 of the Energy Policy Act of 2005 (Public Law 109-58). 

Background 

The Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum Research Fund was funded 
from Federal revenues from oil and gas leases in FY 2008, FY 2009, and FY 2010. The FY 201 1 
Budget proposes to repeal the program through a legislative proposal. Consistent with Administration 
policy to phase out fossil fuel subsidies, the program is requesting to repeal the Ultra-Deepwater and 
Unconventional Natural Gas and Other Petroleum Research. 
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Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum Research Fund 

Funding Schedule by Activity 


Ultia-Deepwater and Unconventional Natural Gas and Other Petroleum 
Research Fund 


(dollars in thousands) 


FY2009 


FY 2010 


FY20n 


Consortium-Ultra Deepwater 



35,625 

35,625 

0 

NETL Ultra Deepwater 

14,375 

14,375 

0 

Receipts Ultra-Deepwater and Unconventional Natural Gas and Other 
Petroleum Research Fund 

-50,000 

-50,000 

0 

Total, Ultra-Deepwater and Unconventional Natural Gas and Other 
Petroleum Research Fund 

0 

0 

0 


Detailed Justification 


Ultra-Deepwater and Unconventional Natural Gas 
and Other Petroleum Research Fund 


(dollars in thousands) 


FY 2009 


FY2010 


FY2011 


50,000 50,000 0 


The Ultra-Deepwater and Unconventional Natural Gas and Other Petroleum Research Fund program 
is a public/private partnership designed to increase domestic natural gas and oil resource base through 
cost reduction and efficiency improvement. A portion of the funding will be directed towards cost- 
shared research partnerships, while another portion will be used to carry out complementary R&D. 
Three program elements included in the cost-shared partnerships (consortium) are: ultra-deepwater 
architecture and technology, unconventional natural gas and other petroleum resource E&P, and 
technology challenges of small producers. The fourth program element is complementary research, 
which will be conducted by the National Energy Technology Laboratory. Participants included: 
RPSEA, NETL. 

Receipts Ultra-Deepwater and Unconventional 

Natural Gas and Other Petroleum Research Fund -50,000 -50,000 0 

Total, Ultra-Deepwater and Unconventional Natural 

Gas and Other Petroleum Research Fund 0 0 0 
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GENERAL PROVISIONS 

[SEC. 301 . None of the funds appropriated by this Act may be used to prepare or initiate Requests For 
Proposals (RFPs) for a program if the program has not been funded by Congress.] 

[SEC. 302. None of the funds appropriated by this Act may be used — 

(1) to augment the funds made available for obligation by this Act for severance payments and 
other benefits and community assistance grants under section 4604 of the Atomic Energy Defense 
Act (50 U.S.C. 2704) unless the Department of Energy submits a reprogramming request to the 
appropriate congressional committees; or 

(2) to provide enhanced severance payments or other benefits for employees of the Department 
of Energy under such section; or 

(3) develop or implement a workforce restracturing plan that covers employees of the 
Department of Energy.] 

SEC. [303]50i. The unexpended balances of prior appropriations provided for activities in this Act 
may be available to the same appropriation accounts for such activities established pursuant to this title. 
Available balances may be merged with funds in the applicable established accounts and thereafter may 
be accounted for as one fund for the same time period as originally enacted. 

SEC. 1304 ] 302 . None of the funds in this or any other Act for the Administrator of the Bonneville 
Power Administration may be used to enter into any agreement to perform energy efficiency services 
outside the legally defined Bonneville service territory, with the exception of services provided 
internationally, including services provided on a reimbursable basis, unless the Administrator certifies in 
advance that such services are not available from private sector businesses. 

SEC. [305]i0i. When the Department of Energy makes a user facility available to universities or other 
potential users, or seeks input from universities or other potential users regarding significant 
characteristics or equipment in a user facility or a proposed user facility, the Department shall ensure 
broad public notice of such availability or such need for input to universities and other potential users. 
When the Department of Energy considers the participation of a university or other potential user as a 
formal partner in the establishment or operation of a user facility, the Department shall employ full and 
open competition in selecting such a partner. For purposes of this section, the term "user facility" 
includes, but is not limited to: 

(1) a user facility as described in section 2203(a)(2) of the Energy Policy Act of 1992 (42 U.S.C. 
13503(a)(2)); 

(2) a National Nuclear Security Administration Defense Programs Technology Deployment 
CenterAJser Facility; and 

(3) any other Departmental facility designated by the Department as a user facility. 

SEC. [306]i04. Funds appropriated by this or any other Act, or made available by the transfer of funds 
in this Act, for intelligence activities are deemed to be specifically authorized by the Congress for 
purposes of section 504 of the National Security Act of 1947 (50 U.S.C. 414) during fiscal year [2010] 
2011 until the enactment of the Intelligence Authorization Act for fiscal year [2010] 2011 . 

SEC. [307]5(W. Of the funds made available by the Department of Energy for activities at 
Government-owned, contractor-operated laboratories funded in this Act or subsequent Energy and 
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Water Development Appropriations Acts, the Secretary may authorize a specific amount, not to exceed 
8 percent of such funds, to be used by such laboratories for laboratory directed research and 
development: Provided, That the Secretary may also authorize a specific amount not to exceed 4 percent 
of such funds, to be used by the plant manager of a covered nuclear weapons production plant or the 
manager of the Nevada Site Office for plant or site directed research and development. 

SEC. [308]i06. (a) In any fiscal year in which the Secretary of Energy determines that additional 
funds are needed to reimburse the costs of defined benefit pension plans for contractor employees, the 
Secretary may transfer not more than 1 percent from each appropriation made available in this and 
subsequent Energy and Water Development Appropriation Acts to any other appropriation available to 
the Secretary in the same Act for such reimbursements. 

[(b) Where the Secretary recovers the costs of defined benefit pension plans for contractor 
employees through charges for the indirect costs of research and activities at facilities of the Department 
of Energy, if the indirect costs attributable to defined benefit pension plan costs in a fiscal year are more 
than charges in fiscal year 2008, the Secretary shall earry out a transfer of funds under this section.] 
([c]i) In carrying out a transfer under this section, the Secretary shall use each appropriation made 
available to the Department in that fiscal year as a source or the transfer, and shall reduce each 
appropriation by an equal percentage, except that appropriations for which the Secretary determines 
there exists a need for additional funds for pension plan costs in that fiscal year, as well as 
appropriations made available for the Power Marketing Administrations, the title XVII loan guarantee 
program, and the Federal Energy Regulatory Commission, shall not be subject to this requirement. 

([d]c) Each January, the Secretary shall report to the Committees on Appropriations of the House of 
Representatives and the Senate on the state of defined benefit pension plan liabilities in the Department 
for the preceding year. 

([ejtO This transfer authority does not apply to supplemental appropriations, and is in addition to any 
other transfer authority provided in this or any other Act. The authority provided under this section shall 
expire on September 30, 2015. 

([fje) The Secretary shall notify the Committees on Appropriations of the House of Representatives 
and the Senate in writing not less than 30 days in advance of each transfer authorized by this section. 

[SEC. 309. (a) Subject to subsection (b), no funds appropriated or otherwise made available by this 
Act or any other Act may be used to record transactions relating to the increase in borrowing authority 
or bonds outstanding at any time under the Federal Columbia River Transmission System Act (16 
U.S.C. 838 et seq.) referred to in section 401 of division A of the American Recovery and Reinvestment 
Act of 2009 (Public Law 111-5; 123 Stat. 140) under a funding account, subaccount, or fund symbol 
other than the Bonneville Power Administration Fund Treasury account fund symbol. 

(b) Funds appropriated or otherwise made available by this Act or any other Act may be used to 
ensure, for purposes of meeting any applicable reporting provisions of the American Recovery and 
Reinvestment Act of 2009 (Public Law 111-5; 123 Stat. 1 1 5), that the Bonneville Power Administration 
uses a fund symbol other than the Bonneville Power Administration Fund Treasury account fund symbol 
solely to report accrued expenditures of projects attributed by the Administrator of the Bonneville Power 
Administration to the increased borrowing authority. 

(c) This section is effective for fiscal year 2010 and subsequent fiscal years.) 

[SEC. 310. Section 1702 of the Energy Policy Act of 2005 (42 U.S.C. 16512) is amended by adding at 
the end the following new subsection: 
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"(k) WAGE RATE REQUIREMENTS. — ^All laborers and mechanics employed by contractors and 
subcontractors in the performance of constmction work financed in whole or in part by a loan 
guaranteed under this title shall be paid wages at rates not less than those prevailing on projects of a 
character similar in the locality as determined by the Secretary of Labor in accordance with subchapter 
IV of chapter 31 of title 40, United States Code. With respect to the labor standards in this subsection, 
the Secretary of Labor shall have the authority and functions set forth in Reorganization Plan Numbered 
14 of 1950 (64 Stat. 1267; 5 U.S.C. App.) and section 3145 of title 40, United States Code.".] 

[SEC. 311. None of the funds made available by this Act may be used to make a grant allocation, 
discretionary grant award, discretionary contract award. Other Transaction Agreement, or to issue a 
letter of intent totaling in excess of $ 1 ,000,000, or to announce publicly the intention to make such an 
award, including a contract covered by the Federal Acquisition Regulation, unless the Secretary of 
Energy notifies the Committees on Appropriations of the Senate and the House of Representatives at 
least 3 full business days in advance of making such an award or issuing such a letter: Provided, That if 
the Secretary of the Department of Energy determines that compliance with this section would pose a 
substantial risk to human life, health, or safety, an award may be made without notification and the 
Committees on Appropriations of the Senate and the House of Representatives shall be notified not later 
than 5 full business days after such an award is made or letter issued.] 

[SEC. 312. (a) ULTRA EFFICIENT VEHICLES.— Section 136 of the Energy Independence and 
Security Act of 2007 (42 U.S.C. 17013) is amended — 

(1) in subsection (a) — 

(A) in paragraph (1), by inserting "an ultra efficient vehicle or" after "means"; and 

(B) by adding at the end the following new paragraph: 

"(5) ULTRA EFFICIENT VEHICLE. — The term 'ultra efficient vehicle' means a fully closed 
compartment vehicle designed to carry at least 2 adult passengers that achieves — 

"(A) at least 75 miles per gallon while operating on gasoline or diesel fuel; 

"(B) at least 75 miles per gallon equivalent while operating as a hybrid electric-gasoline or 
electric-diesel vehicle; or 

"(C) at least 75 miles per gallon equivalent while operating as a fully electric vehicle."; 

(2) in subsection (b) — 

(A) by inserting ", ultra efficient vehicle manufacturers," after "automobile manufacturers"; 

(B) in paragraph (1) — 

(i) by striking "or" at the end of subparagraph (A); 

(ii) by striking "and" at the end of subparagraph (B) and inserting "or"; and 

(iii) by adding at the end the following new subparagraph: 

"(C) ultra efficient vehicles; and"; and 

(C) in paragraph (2), by inserting ”, ultra efficient vehicles," after "qualifying vehicles"; 

(3) in subsection (g), by inserting "or are utilized primarily for the manufacture of ultra efficient 
vehicles" after "20 years"; and 

(4) in subsection (h)(1)(B), by striking "automobiles" the first place it appears and inserting "ultra 
efficient vehicles, automobiles,". 

(b) RECONSIDERATION OF PRIOR APPLICAT10NS.~The Secretary of Energy shall reconsider 
applications for assistance under section 1 36 of the Energy Independence and Security Act of 2007 (42 
U.S.C. 17013) that were— 

(1) timely filed under that section before January 1, 2009; 
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(2) rejected on the basis that the vehicles to which the proposal related were not advanced 
technology vehicles; and 

(3) related to ultra efficient vehicles.] 

[SEC. 313, (a) Except as provided in subsection (b), none of the funds appropriated or otherwise made 
available by this title for the Strategic Petroleum Reserve may be made available to any person that as of 
the enactment of this Act — 

(1) is selling refined petroleum products valued at $1,000,000 or more to the Islamic Republic of 
Iran; 

(2) is engaged in an activity valued at $1,000,000 or more that could contribute to enhancing the 
ability of the Islamic Republic of Iran to import refined petroleum products, including — 

(A) providing ships or shipping services to deliver refined petroleum products to the Islamic 

Republic of Iran; 

(B) underwriting or otherwise providing insurance or reinsurance for such an activity; or 

(C) financing or brokering such an activity; or 

(3) is selling, leasing, or otherwise providing to the Islamic Republic of Iran any goods, services, 
or technology valued at $1 ,000,000 or more that could contribute to the maintenance or expansion of 
the capacity of the Islamic Republic of Iran to produce refined petroleum products. 

(b) The prohibition on the use of funds under subsection (a) shall not apply with respect to any 
contract entered into by the United States Government before the date of the enactment of this Act. 

(c) If the Secretary determines a person made ineligible by this section has ceased the activities 
enumerated in (a)(l)-(3), that person shall no longer be ineligible under this section.] 

[SEC. 314. Section 132 of the Energy and Water Development Appropriations Act of 2006 (1 19 Stat 
2261) is amended — 

(1) in subsection (a)(3), by striking "Corps of Engineers" and inserting "Southwestern Power 
Administration"; 

(2) by adding at the end of subsection (a) the following new paragraph: 

"(5) PAYMENT TO NON-FEDERAL LICENSEE. — Southwestern Power Administration shall 
compensate the licensee of Federal Energy Regulatory Commission Project No. 2221 pursuant to 
paragraph (3) using receipts collected from the sale of Federal power and energy related services. 
Pursuant to paragraph (6), Southwestern Power Administration will begin collecting receipts in the 
Special Receipts and Disbursement account upon the date of enactment of this paragraph. Payment to 
the licensee of Federal Energy Regulatory Commission Project No. 2221 shall be paid as soon as 
adequate receipts are collected in the Special Receipts and Disbursement Account to fully compensate 
the licensee, and in accordance with paragraph (2), such payment shall be considered non- 
reimbursable."; 

(3) by adding at the end of subsection (a) the following new paragraph: 

"(6) The Southwestern Power Administration shall compensate the licensee of Federal Energy 
Regulatory Commission Project No. 2221 in annual payments of not less than $5,000,000, until the 
licensee of Federal Energy Regulatory Commission Project No. 2221 is fully compensated pursuant to 
paragraph (3). At the end of each fiscal year subsequent to implementation, any remaining balance to be 
paid to the licensee of Project No. 2221 shall accrue interest at the 30-year U.S. Treasury bond rate in 
effect at the time of implementation of the White River Minimum Flows project"; 

(4) by adding at the end of subsection (a) the following new paragraph: 

"(7) ESTABLISHMENT OF SPECIAL RECEIPT AND DISBURSEMENT ACCOUNTS.— There 
is established in the Treasury of the United States a special receipt account and corresponding 
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disbursement account to be made available to the Administrator of the Southwestern Power 
Administration to disburse pre-collected receipts from the sale of federal power and energy and related 
services. The accounts are authorized for the following uses: 

"(A) Collect and disburse receipts for purchase power and wheeling expenses incurred by 
Southwestern Power Administration to purchase replacement power and energy as a result of 
implementation of the White River Minimum Flows project. 

"(B) Collect and disburse receipts related to compensation of the licensee of Federal Energy 
Regulatory Commission Project No. 2221. 

"(C) Said special receipt and disbursement account shall remain available for not more than 12 
months after the date of full compensation of the licensee of Federal Energy Regulatory Commission 
Project No. 2221."; and 

(5) by adding at the end of subsection (a) the following new paragraph: 

"(8) TIME OF IMPLEMENTATION. — For purposes of paragraphs (3) and (4), 'time of 
implementation' shall mean the authorization of the special receipt account and corresponding 
disbursement account described in paragraph (7).". ] 

SEC. 307. (a) Section 1801 of the Atomic Energy Act of 1954 (42 U.S. C. 2297g) is amended in 
subsection (b)(2) by striking "amounts contained within the Fund" and inserting "assessments collected 
pursuant to section 1802 of the Atomic Energy Act of 1954 (42 U.S.C. 2297g-l) as amended". 

(b) Section 1802 of the Atomic Energy Act of 1954 (42 U.S. C. 2297 g-1) is amended: 

(1) in subsection (a): 

(A) by striking "$518,233,333" and inserting "$663,000,000"; and 

{E) by striking "on October 24, 1992” and inserting "with fiscal year 2012". 

(2) in subsection (c): 

(A) by inserting "(1)" before "The Secretary"; 

(B) by inserting after "utilities": ", only to the extent provided in advance in appropriation Acts"; 

(C) by striking "$150,000,000" and inserting "$200,000,000"; 

(D) by inserting "beginning in fiscal year 2012" after "adjusted for inflation"; 

(E) by striking "(1)” and inserting "(A)"; 

(F) by striking "(2) " and inserting "(B)"; 

(G) by adding a new paragraph 2, ",(2) Amounts authorized to be collected pursuant to this 
section shall be deposited in the Fund and credited as offsetting receipts. " 

(3) in subsection (d), by striking "for the period encompassing 15 years after the date of the 
enactment of this title" and inserting "through fiscal year 2026"; and 

(4) in subsection (e): 

(A) in paragraph (1), by striking "15 years after the date of the enactment of this title" and 
inserting "September 30, 2026"; 

(B) in paragraph (2), by striking "$2,250,000,000" and inserting "$3,000,000,000"; and 

{€) in paragraph (2) by inserting "beginning in fiscal year 2012" after "adjusted for inflation". 

SEC. 308. The Secretary shall collect up to $200,000,000 in assessments pursuant to section 1802 of 
the Atomic Energy Act of 1954 (42 U.S.C. 2297g-l), as amended by this Act. 

SEC. 309. For an additional amount for the "Other Defense Activities" account, $1 1,891, 755, to 
increase the Department's acquisition workforce capacity and capabilities: Provided, That such funds 
may be transferred by the Secretary to any other account in the Department to carry out the purposes 
provided herein: Provided further. That such transfer authority is in addition to any other transfer 
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authority provided in this Act: Provided further. That such funds shall be available only to supplement 
and not to supplant existing acquisition worlforce activities: Provided further. That such funds shall be 
available for training, recruitment, retention, and hiring additional members of the acquisition 
workforce as defined by the Office of Federal Procurement Policy Act, as amended (41 U.S.C. 401 et 
seq.): Provided further. That such funds shall be available for information technology in support of 
acquisition workforce effectiveness or for management solutions to improve acquisition management. 

SEC. 310. Not to exceed 5 per centum, or $100,000,000, of any appropriation, whichever is less, made 
available for Department of Energy activities funded in this Act or subsequent Energy and Water 
Development and Related Agencies Appropriation Acts may hereafter be transferred between such 
appropriations, but no appropriation, except as otherwise provided, shall be increased or decreased by 
more that 5 per centum by any such transfers, and any such proposed transfers shall be submitted to the 
Committee on Appropriations of the House and Senate. (Energy and Water Development and Related 
Agencies Appropriations Act, 2010.) 


SEC. 501. None of the funds appropriated by this Act may be used in any way, directly or indirectly, 
to influence congressional action on any legislation or appropriation matters pending before Congress, 
other than to communicate to Members of Congress as described in 18 U.S.C. 1913. 

SEC. 502. To the extent practicable funds made available in this Act should be used to purchase light 
bulbs that are "Energy Star" qualified or have the "Federal Energy Management Program" designation. 

[SEC. 503. Title IV of division A of the American Recovery and Reinvestment Act of 2009 (Public 
Law 1 1 1 -5) is amended by adding at the end of the title, the following new section 411: 

"SEC 41 1. Up to 0.5 percent of each amount appropriated to the Department of the Army and the 
Bureau of Reclamation in this title may be used for the expenses of management and oversight of the 
programs, grants, and activities funded by such appropriation, and may be transferred by the Head of the 
Federal Agency involved to any other appropriate account within the department for that purpose: 
Provided, That the Secretary will provide a report to the Committees on Appropriations of the House of 
Representatives and the Senate 30 days prior to the transfer: Provided further(l\mX funds set aside under 
this section shall remain available for obligation until September 30, 2012.".] 

[SEC. 504. (a) DEFINITIONS.— In this section: 

(1) ADMINISTRATIVE EXPENSES. — The term "administrative expenses" has the meaning as 
determined by the Director under subsection (b)(2). 

(2) AGENCY. — The term "agency"— 

(A) means an agency as defined under section 1101 of title 31, United States Code, that is 
established in the executive branch and receives funding under this Act; and 

(B) shall not include the District of Columbia govermnent. 

(3) DIRECTOR. — The term "Director" means the Director of the Office of Management and 
Budget. 

(b) ADMINISTRATIVE EXPENSES.— 

(1) IN GENERAL. — All agencies shall include a separate category for administrative expenses 
when submitting their appropriation requests to the Office of Management and Budget for fiscal year 
201 1 and each fiscal year thereafter. 
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(2) ADMINISTRATIVE EXPENSES DETERMINED. — In consultation with the agencies, the 
Director shall establish and revise as necessary a definition of administration expenses for the 
purposes of this section. All questions regarding the definition of administrative expenses shall be 
resolved by the Director. 

(c) BUDGET SUBMISSION. — Each budget of the United States Government submitted under 
section 1 105 of title 31, United States Code, for fiscal year 201 1 and each fiscal year thereafter shall 
include the amount requested for each agency for administrative expenses.] 

[SEC. 505. None of the funds made available in this Act may be transferred to any department, 
agency, or instrumentality of the United States Government, except pursuant to a transfer made by, or 
transfer authority provided in this Act or any other appropriation Act.] 

SEC. [506]J(U. [Specific projects contained in] To the extent that the report of the Committee on 
Appropriations of the House of Representatives accompanying this Act [(H. Rept. 1 1 1-203) ] includes 
specific projects that are considered congressional earmarks for purposes of clause 9 of rule XXI of the 
Rules of the House of Representatives, such projects, when intended to be awarded to a for-profit entity, 
shall be awarded under a full and open competition. (Energy and Water Development and Related 
Agencies Appropriations Act, 2010.) 
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